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Flying in the “*Blowtorch”’? Era 


By Freenerick G. Vosrurce 


Since the days of muau-tifting Bites and croile flying machines. called “qeredrames,” the NATIONAL 


Grocuarnic Macarine has. published through the yoors f10 articles on aerowontics. 


To ghee Hs 


members a clear wuderstanding of this. age of phenomenal speeds rraulting from jet and roche! pro- 
pulsion, the National Geographic Soriety har assembled) jacts and photographs, primarily in the United 


States, for presentation in the following article, which hos been approved try aftcral aaurces. 


Te 


mithor traveled by oo firowghont the country to make tes firsthand survey. — Che Ectitur. 


the air-speed indicator, As our jet plane 
smoothly gathered momentum, the hand 
moved up ta S10, ta 320, 

In 3 mere training plane we were traveling 
nearly a hundred miles an hour faster than 
any American fiahting aircraft flew in action 
in Work War LL 

As the Lockheed T-33 shot through the 
sunny sky aoriile above Eetin Air Force Base, 
Florida, | felt no Seneation of terrific speed. 
With nothing but wispy white clouds in-sucht, 
520 seemed no faster than | hac town in 
commercial airliners or in Black Widow night 
nghters during the war, 

‘No telephone poles op here ta whie past,” 
said Capt. Dion Lopes from the pilot's seat 
through the throat mike that picked up his 
veice from his Adam's apple, ‘Tf there were, 
thev'd look [ike teeth in a ¢omb.” 

ven at $20 miles an hour the turbojet 
engine behind us drove the two-seater with 
no vibration and with little poise | could hear 
abave the seneam of the et Faged air, 7 could 
éeribble notes as legibly as ina Pullin, The 
only tremble. came when | glanced of that 
tellide air-spece hare. 

“Want to see how <he tolle?" came the 
pilot's voire through the earphones as we 
‘howe chown to 300, 

‘Sure, T mtlpecd. 

The duplicate control stick before me moved 
to the left, ancl the earth changed places with 


Pes: HUNDRED miles an hour, said 


the sky twice while the hurtling plane stayed 
steady as a rock, Throttled back, we glided 
down toa smooth tricycle landing: 

Now I knew what a jet jockey meant when 
he suid, “It's like riding im. o 1950 Cadillac 
after a: Model TL” 


Fastest Planes Keep Pace with Sun 


Ona 7.000-mile swing around the United 
States T was secing the revolution taking 
place in aviation: Jet and ‘rocket engines 
have siven fying literally “a blowtorch in 
the tall,” as today's pilots refer to the fierce, 
hot blast of their pets. 

Theigh T saw no flving aducers, new sky 
cratt seemed almost os strange to this old 
Air Force relic of the days when our fighting 
Plines were pulled by fans, Minst of them 
now are blistered along by o stream of hot gas 

In this era of rocket and jet propulsion, 
speed of Tight has so inereased that flyers in 
today’s fostest plones could briefly perform 
Joshua's miracle of making the sun stand still. 

Pilits sealed] tnside the Bell X-1 rocket 


Ships have flown so fast aver (Califomfa’s 


Mojave Desert that if they were headed west 
the sum above them would appear not to merve 
—in fact, it might go backward. In a 
two-and-a-half minutes of full power they ca 
reach or even exceed the rate the world pra 
roimd at that datitwde—S5?2 miles im heir. 
Now with retirement of the X-l) Glenrerows 
Glenats to the Smithsenian Institirtion, ber 
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place if to be taken by the Bell A-1LA Built 
lo wo 1,700 tithes an bens 12 minutes of 
rocket lilt a ariel Le Bots the curve of 
specced, taster since Lhe war Lhan ever belore. 

Less than three VCaTs hive Dine dl since Aar 
Farce Capt Charles BE. (Chuck) Yeager, 
ln the Cofwairous Uslenms named for his uf 
Tractive: Wile irst man in the 
work) to tly faster than svuned travels—atwnut 
H0 to 760 miles on hour, depending on tem- 
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ane Hiilders Campew mm Designing Jor Fighters: Mere Are Two of the Newest 
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were Miclionnell's APS Voodnoe (lower 
Gi) May the best piline win,” sade thy 


r Pedqulrernient: WWloate bldg, heyy firhtier:,. with awepit- 

5 iar e oT irae oh i f hel by al ee gf whe 

Litcrican é entree packs ite piwer in a single jet eneini 
Werhurner (pees 259 upd aif 


a6 4 log white teh, which i lamihy resembles. 
Tie omeehty roar, Guestripped by the suurce 


trails i init ariel [5 heard atter the plane hens 


puissenl, 

Ls Lruimnents. 
(page 209 ) be bank 
Guidnece they give designers helps shape the 
bute in the por 


Stratejet's Thin Wings “Wave at Vou" 


Among the latest to be tested against Father 
Time und the laws of aerodynamics ts the 
new Air Force deltn-winged piine boil 


Such planes are packed with 


from “swordheh® lest tim 





Comsiliiited Vultee Ls Wigs Ate Lee 
intl it has no todl. dust a fin an the hock of 
ihe Dpwae [ | ane Fa 5) 
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Chance Vought Cutlass carrier iehter (pare 
7S | Remarked an Air Porce officer, “It 


Moat Winks taper toward the ends, but those of Republic's 
Force interceniarfeghier. are whelest atl thirkeét af the tye 


up oor dawn in Horht ta tipcregie or lessen thete it 
leland fockel ofsine: top aited i= a -muittary secre! 


Grumman FOP Panther, shows bow i bettsons fuel Iosiewdl of airing coally 


looks os if it's going about 800 miles an hour 
fet sitting on the ground.” 

Flexible swept-back wings of Boeing s B47 
Stratojet bomber are so thin that they clroop 
when the plane is at rest. They bend the 
other way when they carry the wemht of Lie 
sit-fet bomber, as big x a Superioriress (pare 
2904), Jn flight they flex like a flv rod, os 
much as seven feel al the pipes, 

“Wow sit there and watch ‘em wave at yun,” 
vrinne!] Bob Robbing, former B-47 proiect 
pilot od now ain osstant propect engineer. 
“Thew take upia Iotoof the shock and give 
vou a nice smooth mde ini tough air 

Wluch of the necessary strength & in the 
slouminun ally “skin,” up to five-eignths of 
an inch thick. 

This newest operatiimal Air Farce bormber 
isn wool example of how the contributions 
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A New Fighter Trics Oddly Shaped Wings: Another Dumps Fuel from Wingtip Tionlis 
SP (lap). expertcatil bith-altitude Ai 


they glant shimmy bhackwild and Gin be bored 
That stout tall) ia dewitned to hold bath 
roe jet fiehter, thi 


wingtip tunke before combat 
of many men make a modern pine. [ 
mental qocdels wore out brakes and tires, so 
fot ows ihe plane tn landing. 

“Look, whe don't you use a chite to slow 
her down?” crawled an Air Force test pilot 
Maj. Guy AL Townsend. "We used fo toss 
aut ur chutes cliing the war when cur brakes 
were stiol oul, andl Gf worked fine.” 

The result was the parachgte brake, now 
etindardl on the Stratojet (page 408), 


Lith Herbert Joma the Crew 


Another result of fight tests was “Little 
Herbert, who got his startin no jurkk yeere 

Test-ilying the Stratojet ot Larsen Arr 
Force Bisse, Sfoses Loke, Washington, pilots 
found that tt sometimes: hed a Dotch roll,” 
swinging «me way, then the other, 
waltzer on kates. 
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‘Une day,” recalled Robbins, “the boys 
over at Moses Lake came back here to Seattle 
ant] rHide! a junk yard ¢liwn the street, 
They took the EyruSscope (rtm the mutiopyi lil 
of a wartime B-29 and rigged it up with a 
moter aml control they got from the same 
Bluce. Thev called the result ‘Little Herbert,’ 
nist a device that senses the change of direc- 
lion ami counteracts the tendency to tum, 

“Lite Herbert is now a stuwawnay in the 
hack part of the fuselage of every B47 ‘built 
He takes it a steadier bombing platform, 

Thr bomber has outrun at least one jet 
behter and has averaged over 607 miles an 
hour in o Hivht across the continent. ‘Yet, 
here at Boeing's Seatile plant, o bigger and 
Potentially even better “bomber of the fu 
ture.” the secret ABS). is being. bullt asa 
passive successor to the huge B-36 (pages 
WOO SOT). Viitars are barred fron the en- 
Closure in which the new giant is taking shape, 








UL. S. Strives to Reep Its Lead in 
Ooality of Planes 
“We have to maintain the No.1 Air Force 
af the world, with a heavier punch than any- 
biwiy else, or the war will stop being cold,” 
sail four-star Gen, George €, Kenney, in 
seattle fo inspect the embryo bomber. (‘This 
wae before the shooting started ‘in Kure,’ 
Sumetticnly, we're behind, Technically, 
| think we can keep ahead, Tf we ever fall 
behind, there won't be time to catel up. Ne 
American ainilane took part in World War 
IT that wasn't already ordered into production 
at the time of Pearl Harbor.” 
Uncle Sam's nioney finanecs much of out 
progress in the air: nobely else could afford it 
Dollars spent for milituce planes keep the 
Nalin 's “ircrall inlustey olive. solvent. ane 
HU of competitive enterprise, ‘They pay for 
the great basic research in air-frame design, 
power plants, and missiles carried on by the 
*Hlional Advisory Committee for Aeronautics 
In ultromodern laborateries at Langley Air 
Force Kage, near Newport News, Virginian; at 
Vinfett Naval Air Station, near San Fran. 
cisco: al (Tevweland Airport (page 310): 
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+ Up Pops o Humoen Jock-in-the-Box from 
a Plane Fisamt 555 Miles an Hour 


Capt Vincunt Marsa of the Air Force explodes 60 
leet bizh within 3 econ in at teat of the clertion eeat 
teed) to erie Aver te escape from binh—=peerd! pilates 
Catapulted by « pecwider charge, seat ond man both 
home skew: Ue ie eet is pelegeed nel the Jyer 
(hererenils bee poruchite « fae STD) 

“Tt thre te an woeplratant tart to it, ht-is pone he. 
tore *nu hate time te realize 0,” exid Captain Mazz 
dane Volunteer from the Abe Fooo'’s Acro Medlopd 
Lahoratury’, Davten, Ohie. He and Sia Set. Victor 
1. James mare test ejortioge frum thi Leckheed Te 
fet. traloer at nlf epeeds francine (rom 40%. tw-=*= oolles 
gf heyr izal year over San Pablo Rav, California. 
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plane so big nnd fost would otherwise need. 
Republic's radical new intereeptor-fighter, the 
XF-91, also has adjustable wings (page 283). 

Sharply backward-slinting wings, found 
best for today’s phenomenal speeds, miurk the 
Nation's newest jet fighting ond bombing 
plunes. First of these in production was the 
North American Sabre, which (wo vears avo 
set an official world’s record of a shade over 
670 miles an hour (page $05), 

“WH it fy faster than sound?” [asked a 
Sabre pilot. 

“She's rated at 95," he replied, “but [ be- 
lieve she Tl go vver the Mach.” 

The modern airman’s term “Mach,” pro- 
nonce! “Mock,” comes from the late Ernst 
Mach, Austrian scientist. Instead of a speed 
in mere miles per hour, ench plane now hos its 
“Mach number.” Mach | indicates the speed 
of sound: Mach .95 is 95 percent of it; Mach 
? would be twice it: and so an. 

Strange Effects al Speed of Sound 

As they approach Mach 1, pilots notice 
strange buffeting effects, 

“The left wing gets heavy,” said a fighter 
oilot, “the controls get mushy amd stiff, ane 
the nosé begins to tuck unter. That's where 
Tquit.”'* 

Why do such effects occur at the speed 
of sound ? 

“When you move your hand through the 
air, or when a plone fies at less than sonic 


eperd, i sets up pressure waves like the waves: 


from a stone fosserl into a pool,” explained 
Dee Wyatt, of the NACA‘’s Lewis Flight Pro- 
pulsion Laboratory at Clewdand. “They warn 
the ait that something is cvming, anrl the 
molecules: start to move out of the way. 

“These pressure waves travel at approxi- 
mately the same speed as sound; so, when a 
Hane Mies as fost as sound, the alr abemd has 
no warning. The result & a yery abropt 
change. We get shick waves as the airplane 
hits the molecules and the oir flow changes its 
pattern.” | 

“After you go throwh the sonic wall, every- 
thing's os smooth as 4 kitten’s ear and as quiet 
an mouse,” said Gene May, Douglas test 
pilot, whe has made many supersonic fights 
in the Navy Skyrocket, “All you con hear 
is the air stream and any noise that originates 
in the cocknit, You get the same effects 
coming oul as you do when you go in,” 

Since a plane is made up of many surlaces, 
somé more streamlined than others, the air 
flow may be supersonic over some parts an 
stlisonic aver others, 

“ti's oe ff" sald May, “vou bad an aute- 
mobile with four men in it and four engines, 


The National Geographic Magazine 


each driving one of the wheels. The effect 


is about dike you would get if ane driver was 
trying to wo 35 mies an hour, another 20, 
the third 25, and the fourth maybe 10° 

Racy streamlining of high-speed planes pe- 
duces the difference in tate of air flow over 
their various parts andl helps them get through 
the wall with a minimum of buffeting. 

Supersonic Test Pilot « Grandfather 

May belies the popular impression that a 
man must be voung ty fly at such speerls. 
Though he looks os fit ol operessive as a 
welterweight bower, he is 45, groy al the 
lemples, and a grandiather, In the Sky- 
rocket's pressurived. air-conditional cabin he 


wears only chute and helmet in addition. to 


ordinary street cluthes, 

“T's as comfortable to fly ot stiperaonic 
speed at 10,000 feet,” he-says, “as it is to 
fly $00 miles an hour, The average person 
woulda’) know the difference, Hut if you're 
flying close to the deck, the ground looks like 
a erinding wheel turning under vou.” 

| asked if he wasn't ever—well, a litue 
bit perturb, 

‘Once F was plenty scared,” he said. “To 
the Skyrocket at Muroc I was Oying-an sir 
speed) calibration test at $75 miles an hour 
at control-tower altitude, checking the Instru- 
ment simdicated speed against the actual speel 
over 4 measured course. 

“Suddenly the two red fire-warning lights 
went on and the fire horn in the cockpit 
sountied. EF wert to-2 000 feet to Kill my speer 
and to get enduh altitude in case 1 had to 
bail out: I decided UT didn't have tine to 
make a normal upwind landing, | 

“Clear the decks down there, T called to 
the tower. ‘T’ny landing downwind.’ 

“Dew the engine, pulled the fire extinguish- 
ers. sideshipped in. and made a downwind 
landing at 240 miles an hour, blowing out a 
tire, ‘The fire-warning lights were still on 
md Ue hern going, 

“Then we found it wast false alarth, a short 
in the svstem!” 


Nurure's Gift to the Air Foaree 


Eleven-mile-lony, femile-wide Muroc Drv 
Lake, 60 miles north of Los Angeles, is Nature- 
mace for testing high-speed planes, 

With the vision that later made him famous 
as commanding general of the Nation's aerial 
legions during Workd War U1, the Lite General 
of the Air Forer A. AL Arnold long aga kaw 
the priceless. possibilities of the enormous 

*See “New Frontier in the Sicy," by PF. Bornws 


Colton, SATO, Giiemarnin MaGacine, September, 
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Tailless, with Swept-back Wings For Aft, Suvy's Twin-jet Cutlass Carrier Fighter 
Shows the Eerie Shane of Things to (ome 


So stramer in appeumance olin "new look” plane that sortie bewiliiered newspapers printed is picture upside 
down Speed bociven by the Navy guotindly as “in dhe over GOOsmile-an-hour clas.” Furl sprayed into special 
tainhes-atee! tail pine called “witerlermer” cise bores ol siperpewer for quick tuke-ells and combal 

That the Cotizss, or FIU-1, Is dedened to Av oat or mear the speed of sound-is shown by ite -kotlelke slunting 
Wings. so far beck they seer almost an afterthought At sock tremendous specs the turbulent wake of the wings 
mmiy Istitiet the tell en Chamre Vastarht efits caastted bt cevenpyletels Dastead), fine rise Prog the wires’ trailing 
cider, Slate an the leading edge ade dit tor take-off and lunding. Wheels mest in fin stubs under the wings. 

The swordtieh nose spake of thie prototype ls a boom cunning few instrumenia; spikeless ate production rripchels 
now running wp frum Chance Vought's Dallas, Tesah, plant to poin the Nathon’s fist dine wl delense, 
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Flying in the “Blowtorch” 


mitral airheld formed by evaporation ot mud- 
laden waters from the Mojave Desert hills. 

Although its an Air Forte base, the Novy, 
the NACA, and plane makers, too, have the 
ust Of this flat expanse of clay, of the color 
and hardness of concrete. 

Ry affording plenty of teke-off room anda 
sate place to land for the fastest of planes, 
the Air Force says Muroc hos saved the 
country many lives andl untold millions of 
dallars. Withour [1 even the bravest of pilots 
wotld have hesitated ta fly the planes that 
have made a sieve of the sonic wall, 


Engineer 4- Daredevil = Good Test Pilot 


Om the sunny desert day when | landed at 
Muroc from the east, the dry lake looked like 
a wet one As stood atone end and looked 
actass, mirage turned its shitimertig surface 
bo whit T would have sworn was witter, 

Cn the rare occasions when min falls, ying 
—excepl from the adjoining concrete fun 
ways—has to wait till the sun drinks tt up. 
The flat, cementlike surface of the dry Like 
fs impervious to water. 

Muroc, now Falwards Air Force Base, is 
Tuuitied for a popular pilot killed in 1948 in 
the crash of a YR-49 tying wing, the weird 
hotike betviess bomber which the Air Force 
atdered in numbers, then shelved in favar of 
more B-36's because of shortage of funds, 

Test pilots here live so intimately with 
dunger that they knew it almost as a friend, 
or ul least 25 a worthy opponert. 

“The Air Force doesn't pay any bonuses," 
wil one. “You have to really like to fly." 

Often a lot of the engineer is mixed with 
the daredevil behind these old-young faces, 
Maj. Jackie Radley, for example, has a mas- 
ters degree in aeronautical caine ring. 

Natty young Maj, Frink Everest thought 
he shoul! clear up a couple of points. 

“Plying auiaer the somic wall doesn’t make 
your hair fallout-or anything,” he said, grin- 
ning. "Tt doesn't make you any younger, 
cither, Wewe tried it.” 

X-L Pilot Sits m Seo of Nitrogen 

Both of these men, ane several others, have 
flown repeatedly in the supersonic Bell X-1. 

“Burly" is the word for this bullet with wings. 
To withstand the forces, then unknown, which 

would be met at the wall, it was built to a 
strength of 18 G's—tS times gravity, its own 
weight, Eighteen planes like it could be 
stacked on its wings before they would break. 

One wing.ot Gdanrorons Giennis was painted 
uranie. the other white. Originally it was all 
orange, Lut white was found better for visual 
tracking and the white wing makes a good 


Era 305 
hackground for photographing tufts of yam 
stuck to its surface. In flight an automatic 
camer tikes pictures of how these tufts 
behave, thus giving data on air Now, 

Breathing through an oxygen mask, the 
pilot sits in a sea of nitrogen which pres- 
surizes the cabin. High-pressure nmitragen alse 
drives the “lox” (liquid oxygen) and alcohol 
from tanks into the four rockets where the 
mixture explodes, Chief reason for the much 
greater expected speed of the Bell XN-1A is a 
turbine Pump instead of nitrogen pressure 
for fwel feed, increasing the time of full- 
power Hight. 

When I sat in the tiny cabin, my bead 
bumped the top, I could sce only up and 
straight ahead, not down (page 302), 

On all N-1 flights a jet “chase plane” tues 
alter the little bullet plane and helps it land, 
Though left far bebind during rocket runs, it 
closely follows the X-1 as it comes in for a 

“dead stick” landing at 170 miles an hour, 
with all of its rockets exhausted, 

“You te five feet above the ground, Hold 
it, hole it,” gave the chase pilot by radio, 

Besides the high- speed research ‘planes, most 
of the fast new Air Force fighters and bombers 
come here from the factories for their rigorous 
testing by the Air Materiel Command lefore 
ACCEPLANCE, Later they go to Eglin Air Force 
Base, Florida, for tactical testing by the Prov- 
ing Ground UC ‘creer, 

“Airborne Heavy Artillery” in Action 

Tn the inimense climatic hangar at Eglin, 
on the Gull of Mexico, planes can be subjected 
to temperatures ranging from those of the 
Tropics ty) those af the top of the world. 

‘We check ‘em Tor operational sultability— 
ise ‘em as they would be ose) in war,” ex 
plained Col. Murray C. Woodbury, deputy 
commander. “We run “em wide open “and horse 
‘em around, then tecommenel changes in any 
Ubvinns from til pipe to gun sight.” 

‘Jets ore fine gunnery airplanes,” said Lt. 
Col. 1. T. Stewart, “In ‘a prop-driven aircraft 
you, have torque, the twist from the propeller. 
Make «a dive-bombing run and you have to 
keep feeling the mudder. Jets are torque-free 
at wll speeds, It makes them wonderful yun- 
nery [atforms, particularly for rockets and 
strafing, They're making reniuarkable records 
for accuracy.” 

Fire-power demonstrations here are like the 
wrath of Cowl, Fiehter-bombers like the 
Thunderjet (page 319) ore airborne heavy 
artillery. Each can fire 32 five-inch rockets 
while fving $00: 06 400 tniles an hour, or 
launch fowr Tiny Tim” rockets, each with a 
wat head that wetghs 590) pounds, 
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Flying tn the 


For dramatic efiect.a World War TT Flying 
Fortress first drops its doven 500-pound 
bombs. Then comes tocy’s thuncerer, the 
B-46, dropping ao many banibe that you feel 
the enrth-shaking detonations will never stop. 
Then you remember that this is milel compared 
with the atom bomb! 


Crew Calls 8-36-00 Air Battleship 


Sear Fort Worth, Texus, | srw these big- 
gest bombers being born, They were COMIN 
aff the assembly line in Consolidated V ultee’s 
vast windowless plant, so long—three-fourths 
af a mile—that foremen ride motor scooters. 
All B-36's, old and new, mow tre getting four 
jet ensritves hisides their six Pratt & Whitney 
piston engines with pusher-type propellers 
(pages FO0-501). 

From Corswell Air Foree Base near by, 
these global bombers fly training missiiats that 
may keep them in the air a day and a half 
or more and caver the length and breadth of 
the country. One may be over your home 
town tontht, 3p hich that you can’t see or 
hear it; but even through clouds it can see 
your lantdmarks—a bend ina river, a bridge— 
with the reechoiny mdio impulses af its sen- 
sitive radar. 

“We don't think of it as an airplane,” a cap- 
toin told me. “We think of it os o flying 
battleship.” 

Like  battleship's is the elaborate fire- 
control system, with remotely controlled guns 
that can aim themselves eerily at unseen at- 
tackers by fadar, The tail stands more than 
four stories hiwh, ond the fuselage hos as 
many cubic feet of space as three five-room 
hiises, To wo aft for thelr share of “sack 
time” in one of the six bunks on lone missinns, 
men Tide a scooter through a tunnel 93 feet 
line (page 309), 

Maintaining and tving this majestic three- 
dnil-a-half-millinn-dollar mass of machinery 
is su immensely complicated that the keynote 
ona 8-36 hase is emotionless precision. 

“Desert Boys” and “Flameouts” 

In contrast wae the Fishier School at Wil 
liam Air Force Base near Phoenix, Arceona, 
There the cloudless desert sky was full of 
young cidets in F-80 Lockheed Shooting Star 
jets, coming in for practice Lindings. 

Desert dust few up in a cloud as one lad 
landed just short of the concrete nimway. 

“There ¢ ai desert hoy,” said Col. Leon Gray, 
who watched each landing ane winced or 
praised, 

“Desert boys —cufets who land short— 
must stand treat for their mates that night. 
Here there's plenty of roc for inexpert land- 


“Blowtorch 


inn gas stove when vou blow it. 


Era r far 
ings, but on mast fells a misjudged approach 
could cost the pilot's life. 

Several fledglings made perfect landings, 
“nainting it on’ the runway as smoothly as 
if with an ertist’s brush. ‘Then one came in 
far too fast to hand, 

“Take it orgund, take it onound,” 
trol tower told the cadet. 

Far down the runway the F-80 was settling 
fust. Soveral tense seconds passed before the 
jet engine-resumed full power and pushed the 
plane up out of danger for another, more su- 
Ceastul, attenypt. 

Hay ‘hy ae the pilot wait so lone?" T asked. 

“A jet doesn't respond as quickly as a con- 
ventional airplane,” expliined the chief t- 
structor, Maj, Charlie Cole, “TP that boy 
had been too eager or cared and hod blasted 
his throttle forward fost, he would have got 
what we call a ‘fameout,’ ‘There's a rumble, 
and a big boll of fire comes out of the tail pipe. 
The engine is gone, its fire blown out. 

“Sometimes it catches again, like the flume 
If not, the 


the .con- 


pilit's in ces troulile,” 

Remuarked one uf the Acrojets, the base's 
crack aerobutic team, “Because of that time 
lag ina jet, vou've got to think-ahead of your 
plane—know what you're going lo do before 
the time comes to do it.” 

Fuel Plows Like Water in Sink 

Jet pilots must always know where they 
are. Uf they get Inst, they may run oul of fied. 

Jets burn gasoline or kerosene so fast that 
instead of an ortlinary gauge they carry a 
liquidumeter that Constantly ticks off the num- 
ber of gallons remaining, On missions pilots 
often must figure so closely that they reach 
their home base with only enough fuel for one 
mo-nround in case they misjudge the landing. 
Just for a second landing. attempt an P-80 
needs at least 22 goalless. 

“When l'm fving low at full speed,” 
F-86 Sabre pilot told me, “TP burn aiiat : 
gallon, every four seconds.” 

Fuel sprava into the engine at the rate of 
water from a wide-opwn kitchen faucet, 

Both rotkets ond jets push a plane glorig 
by the time-honored Isaac Newton law of 
physics that to every action there is an ecpil 
and opposite reaction, The motion of the 
plune ia the opposite teaction to the blast 
of hot gases, ike the recoil of ayn, Rockets 
differ fram jets chiefly in the fact that they 
burn different fuel ath Gury their own oxygen. 

No jet is efficient ‘in fuel consumption at 
low speed and law: altitude. Approaching 
Lancing field at 200 miles an hour, tt burns 
abunt as much os it would at 600 of 40,000 





LITA Oe] a) RLY Gays On) OEE 4g tel iz | ePLT pany [Of iy 2a )O0T i ACIPEO, aT and OE Te ROO] Lay Poe 2opemy es © 
Rapygor SMP Pe) Bayo) EOP MOA yy A ty) oe] 


| Fungo yy pur suo yg Foyt yy YON 


Weta 





thi ja a Lee Loa i “aryreny.t Be Di Be | eae 
1 
EA Loi ‘ lia || HL thi] nel Le | Lit} 


ae | Lie | ee Zz Ly [Po | jel 
pital i pe 1 HA | yy 1 i] 1a pica Pe yet iy pme iqe pl 1 


fig els ay wees a ei AA l ae | oe ll 4 
pe Ey POUL SLE Ly me Ye BLL P| ies 4 | 


ar i) raeyea FH a Pei garni ASB Won TREBET |! wat 


a | CLC P =F | LETT | fg ADH TURE pepe yay S| tn taney SL! ae lies hes Ba | |: Bt td iy 





La aH Em a ET ig ij a La a) Se | Addu it, Hy) 10, JoeSmoons \ ijt 
=hiti #2) [CPPTEEELY POU Lan i] Ohrtn i] jaa] 2 (Ta fraean rey [ G eEriacd 
, WET pAives 2 tl, OEE [ath WA Popeay rap. #é 
au ki] repatpi [eel § 


OPED Lh fete] Gy SEPT WETTER ELT Aa] mits | | [Pu keirey ayprial per “apt ene Prey 
Ot ean 0 PE SST we aay oo ave, Ty Oo ey Wet ads ony apnea sy ean 
+ Pkacls oy De Wl) MO ie Por parlor: prosunegasl aly] oan A Wa 
MA) AEE ee PLY ATUP UNCP SPCR REL L PAL dah py 


eee Per tage) punod 


f hig] ati a: uit Way JUL ue Lal 


‘adeiadne pO tits at] saundc lAWeanJAre 
| pea ay [exe] [ss 


oF bin auey(d 1] a7 WML HE 
Lhe) yy BAITS 


Aap C i Sapl}y] Se ue ms a 4 a © | rm yur ap a | ALE uy 


(Miipis “daiey| a1) 





ati) The Nattonal Geographic Wiagas a 





Nee 1 i roomier 


A Seientist Peers ot ao BRamict: Its Thonder Is Meord Miles Away 


1 
Renwdy for a rope test run, the “ving siovepipe stands in ie wo lircest lionoewn Laeter-titan—sociti 
vind tunnel af the NACA Lewis Fliicht Propulsion Labora Clive, After a list-minuie check (hirouen 
fnch thick witdews, the | ici. Ti rire 1134 I Lick Eek! [i aga Fuel buena i ly i 
ir Corea il h ing rammed, pa i 1 me inte th pipe at Fuunn Tu jut Lhe | 
ireeciler chein | OTe LIME LA conics Ol TE iest Cute Te Peco Se fet VET Lc Pao fa ] 
' itv «rane PI i j ral TT. i Gehl | jeh | ' i il sper] { | Price 
id its’ eng s most economical in fuel Patterson Air Force Hase were mystitied too 
Wotoind 90 percent of full power, compared ‘They were making high-altitude diving tests 
to Cahdut 60 percent for a piston engme. with Sabre jet fighters, bul at Seemed incred- 
Alen TL gives more oles to the gallon in ible that these could be the cause 
aby rary pa i ALE 14 Hi ri cr 1 * the tri Brat ‘| i=] pePeee il, hii Ter. Lil thie | WEL 
fo the atmesphere. is low and where less gir caused the sounds. Sabres dived at high-spece 
OL throwin Lae enene Loe the ratio Ol lrdm =42 Ch Be! retell nme onl inrumtiy At 
wel to air is constant, less fuel is burned. about 28.000: Each time thot sitrang 
In addition to the turbojet engine (page thuncderrcian wre hearml on the grown, mor 
4), one new Aehter will have tockets for than five milet below, The NACA i iyyesti 
extru boost (mage 783). Manv more have the eating. the phenomenon, appirentiy & resuil 
ifterhurner, a stainless-steel tail pipe. with of supersoni shock Wives. 
uwtable oowe. in which a spray of wedch- Jets have given fiving many new tern 
tignol finel i burned i the ol rétiely LTi- if L ene struck me a5 especially apt be 
mendously parwer ru blmet from the turbovet Cause, WIth ne tncine ane Prop out in trant of 
eniine It more than coulsles the cConmsump him, a | lievt tue poli Hild visiithity and nist 
tion of fuel, but adds greatly to the speed. feel s bit as Wf he were riding a mice horse 
last April the people of Dayton, | Vice Dnsteac) of “prop wash —the propellers jar 
vere mvetified by “explosions” fike thonde lazti—we now haye "blow wash.” the stream 
clans coming out of a clear sky. Officers of of hot gases. which can have @ violent effect 


the Air Matertel Command it near-by Woeht an & lane lancine@ te clove fehinel 


Flying in the “Blowtorch” 


Some pilots call their jets “blowtorches,” 
“firecans, or just “ean” One hears such 
instructions [rom the control lower a6 “Lurn 
down vour wick and come on in.” Ainmen 
have been quick ta spot the likeness to a big 
kerosene af ove. 

“Hot seat’ is another new air term, Ht 
tefers to the ejection seat, used in jet fighters, 
when the device is “armed —ready to fire." 

Last werd of the mechanic to the jet pilot 
is, The seats hot. Be careful!" ‘He means 
that the explosive charge is in place and the 
sifety cotter pin remo 


Jets’ “Hot Seat” Saves Lives 


At the high speeds usually flown by jets, 
a pilot would have little chance of jumping 
clear, Even Hf the fierce air stream would let 
him out, he might be struck andl killed by 
the tail, The ejection seat explodes him out— 
60 feet hich in a secendl (page 28h). 

Roth Air Force and Navy have training 
towers where new jet pilots can ride the hot 
seat. At the Navy's Mustin. Field, in Phila 
delphia, I saw this “fited from aun” routine. 

A cartridge like the shell of a small cannon 
was inserted beneath a seat on vertical tracks 
rutining wp the steel tower. When the mut 
in it yanked cdewn a suff curtain over his face, 
he tripped a triguer Chat fired the charge, One 
second be was sitting at the foot of the tower: 
the next he was 45 feet up. 

"For these tests the charge is liehter than 
use] in a plane,” ant] the smiling human 
projectile when he was lowered—much more 
dowly. “Even the full chanmee isn't too badd; 
its not much worse than falling down hard on 
your seat when ice skating.” 

In the first 40 inches the rider goes from 
zero to 40 miles an hour, straight up. For 
4 fifth of a second he is: subjected to a force 
of 18 te 20 times his own weight (the pressure 
on the seat of the pants of m 200-pound man 
is 2.000 ta 4,000 pounds! ; but this isso brief 
it Hoes no harm to oom in good henlth, 

Like the ‘Hritish, the Navy uses the curtain 
chiefly to prefect the face from the furious 
blast of the air stream at 500 or 600 miles 
an hour. Experiments with winds of much 
4iwer speed show that they make the flesh 
an the fice ripple like a fag ina breexe. The 
Air Force uses ne curtam, having decided the 
wir blast is too btief to be honmful, Both 
types of sent have saved lives. 

List year Second Dt Dick O'Leary had 
trouble with the elevator controls of his fet 
fighter while flying from March Air Force 
Base, California, Deciding to bail out Ley 
election seat he tried to jettison his cockpit 
canopy. but that transparent lid stubbornly 


Mra $11 
refused to budwe. At last he was forced to 
crash-land in a wheat tele. 

The instant the plane hit the = ground the 
seat fired, exploding the pilot back into the 
air. He fell with at least as much foree As 
If he had follen of o hese pred was badly 
injured, But bem blown free doubtless 
saved his Hfe; the plane was.a total floss, 

For high-altitude ¢scape, the Navy is try- 
ing wo pew idea which it calle the breakaway 
cockpit, Not the. seat but the whole enclased 
cabin in which the pilot sits is blown free. 
Three tail fins stubiliee this streamlined cap- 
sule, which looks like a small wingless plane 
Still pressurived, it provides breathable air 
and protection from the intense cold. Para- 
Chutes bring it down slowly, ond if it olipht: 
om owater it flouts like a boat, 

“T bope we get something like that sn," 
sild a high-fving Banshee pilot | talked with 
mt the U.S. Naval Air Test Center; Patuxent 
River, Matvland, 

“At present, if vou bail out above 35,000 
feet you might as well give up. You'd freeze 
before you got chown," 

At the Navy's: Mustin Field and Patuxent. 
wiel at Wright-Patterson Air Force Hase, 
Davion, net only planes ond materiel are 
tested, but also the tolerance of the bumun 
body. Today's high speeds, and the much 
preater ores foreseen in oviation’s tamerrow, 
make this .of major importanoe. 


How Tt Feels to Black Out 

Gravity forces, or G's, brought to bear on 

a pilét when he pulls out of a dive at 500 or 
000 miles-an hour are so great that be may 
black wit—en blind temporarily —forget where 
he is, and become unconscious, All this can 
happen before you can count to ten, 

‘The reason is that, with a sravity pull of 
several Limes a man's weiwht, the heart can no 
longer pump blood uphill to the eves and 
brain, The effect is as if your neck suddenly 
became severol times os long ns it is. Blood 
“neals’ in the lower part af the borly, 

Test pilot Gane Aivv had told me how it 
eels: 

“First you gray wut—the day looks cdurker 

—and your vision narrows till you can see 
only straight ahead, An inexperienced man 
may get hysterical, black out, and faint. The 
same weotthd biappen to an experbenced pilot 
if the G forces continued. but, being familiar 
with the symptoms, be eases the pull-out. 
Teducing the fortes. and promptly returns 
to nema,” 

Ser “Our Air Ave Speeds Abeord.” by PF. arrows 
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Tensing the muscles: reduces the pooling 
of blood in the lower body and enables a man 
to withstand more G's than normally, But 
since this would be too exhausting in combat, 
fighter pilots wear “G suits” with rubber 
bludders that help by autematically pressing 
neainst the lees ar) abelomen. 

Te atudy these cifects, specialists in avia- 
tion meticine have contrived human centri- 
fuges that spinca man st 75 of 30 miles on 
hour. To see how it feelu ta black out, | rode 
the centrifuge in the Acro Mediral Laboratory 
at Wright-Patterson, The device is a long 
metal frame pivoted in the middle and whirled 
by o 250-harsepower ¢lectric motor, 

Riding a Muman Centrifuge 

Though | felt like a voluntary guinea: pig, 
T was escorted to the “human” end ane har- 
nessedl to 2 Seal in aw litth cab, pivoted to 
swine out horizontally when this super merry- 
eo-rournl starts te turn, 

Ona panel directly in front of me gleamed 
two stall electric lights, Near the sides of 
the panel were two others. One of the lights 
in the middle was constant. The other three 
Hights | vould tum off by switches in a grip 
clutched in my right hand. 

“Always look ot the lihts straight ahead,” 
directed the major-oma of the centrifuge, 
consclenthous Ernest Ko Martin. “You ll sve 
the other two out of the cormers of your eves. 

“Every time vou see a light come on, it's 
up to you to tum it off. Tf you dent turn 
them off, (1 know you've blacked gut andl 
can't see them, Occasionally UW-sound this 
bower. Tf you dant turn it off, TT keow 
Vou re tnconsciotis.” 

Carefully he explained that 7 must relax 
completely to fied my trae G tolerance.” 

He towk his seat at the center of the cen- 
trifuge, like a merry-go-round motorman, 

“Ay eyes will he on you every second,” 
came his volce through a loud-speaker in the 
cab. “Just relax néw, Pretend) you're sitting 
in anvarmehbaur at home.” 

He wave the word to apply power, 

Suddenly T was driven down into my seat: 
my head swung forward, seemed to weigh 30 
pounds. Lights cameo. 2 turned them aff, 
Those at the sides looked a bit dimmer. As 
the whirling ceased, | seemed to be pitching 
end uver end, down and down, 

Grinning, Mr. Martin opene! the doar. 

“That pitching sensation, be said, “results 
from the fact that the cab swings back to 
the vertical from the horizontal when the 
centrifuve steps. After a few rides you don’t 
feel it." 

T told him: T thought my marginal vision 
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had grayed a bit. (1 felt as if my temple 
har, Tews, | 

We tried it three more times, faster, and 
my tolerance proved to be about average, jirst 
under four G's. Each ride lwsts only 15 sec- 
onds Gut seems longer. 

Once the operator stopped the ceritrifuge 
after only eight seconds——an emergency stop. 
In that brief time T had reached the point 
where T failed te respond to lights or buzzer 
and was in a confused state on the threshold 
of imMconsctousness. 

As the cab swung toa step, I realized that 
the buzzer was going—had been buzzing a 
lung time, it seemed—and 1 rather peevishly 
switched it off, as a sleepy man tums off an 
alarm clock, V'm glar I wasn't flying a plane 
In that grogey state. 

Research with the centrifuge shows that a 
nan lying down can stand about twice as 
mary G's a8 one who is sitting. At Wright- 
Patterson | saw a bedlike device on which a 
pilot would lie prone, Its use may come when 
planes fly even foster than today. 

At Muroc the Air Force has a “human 
decelerator’” to test the forces impoeed on 
airmen by the sudden stop of a crash linding. 
Ac rail car dubbed the “hot rod” i¢ blasted 
hy rackets to a speed of 200 miles an hour, 
then abruptly brought to # conteolled stop 
by brakes in the rails. 

One recommendation resulting from these 
tests is that future Air Force passenper-type 
aircraft have seats facing the rear. Tf they 
crash-land, occupants have a better chance if 
braced ta the back of the seat, 

Plane Tortured as if on the Rack 

Alreratt companies make equally exhaws- 
live tests to set how much their planes can 
stand, In the Chance Vought factory at 
Dalles T saw the first Navy F7U Cutlass «df 
the assembly line undergoing structural (or- 
ture, Factory men dropped it from various 
heights, Heavy pulls were applied to its 
wings and body, much as human victims in 
the Middle Ages were stretched on the rack. 

“That. one’s built to be destroyer,” said 
one. “We load it down till it breaks.” 

Factory manager Bert Tabaferro grimaced, 

“Every time thev drop it,” he said, “and 
every time they tweak it, | auffer for: fear 
something will break before its time. Lf it 
oes, T have to vo into the entraile ond 
strengthen it.” 

With all these jet fighters ane bombers, one 
expects to see at least one propellerless trans- 
port. Tnall the United States there is none, 
Mane makers say they cant afford the gamble 
—20 1-40 million dollars: 
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Flying 1 in th 


Give them an order and they will build 
you One, OF os many as you can pay for. Hut 
U.S. airlines are net investing that kind of 
money in jets as yet. ‘There are ton many 
problems to be licked, they say, i operating 
puire-jet transports with the air navigation 
system we have today. For example, you 
cant “stack up” jets walting to land. At tow 
spel amd altitude they burn up too mich 
Fuel, 


Turboprep Harnesses Jer ta Propeller 

All admit that the pore-jet oirliner will 
come, but meanwhile some American compa- 
nics favor the gas-turbine “turboprop.” 
harnesses the turbojet’s blast of hot gases 
to turn a propeller instead of using its power 
purely as jet throst (pages 287 and $14). 
Such enwines are vibrationless compared with 
the piston engine, 

With the turboprop its advocates predict 
nitliner specds up ta $00 miles an hour or even 
more. The British are building planes of this 
type, and in this country several companies 
are planning to replace piston engines with 
turboprop power. 

Consolidated Vultee's revolutionary new 
turboprop fiving boat made its firat flights 
last pring, and Douglas revealed in June 
that it is Might-testing a powerful new Navy 
carrier-type attack plane, the XAZD Sky- 
shark, Hoth are driven by the 5,50(-horse- 
power twin-jet gas-turbine engine louilt by the 
Allison Division of General Motors. 

Meeting the challenge of the jet, propeller 
makers are developing blades sq thin but 
strong, with knifelike edges, that they work 
without too much loss of efficiency when their 
Lips ure traveling al Supersonic speeds En- 
gineers of Hanulton Stanlard Division of 
United Aircraft say new blade designs in 
wind-tunnel tests have operated at 80 pet- 
cent efficiency at airplane speeds up ta 600 
miles an hour at sea level. | 

In the battle with the jet the propeller is 
still an its feet and fighting: the turboprop 
opens anew field for it, aml for most pur- 
poses the economical old piston engine retains 
ts hold, Lone range made piston-enginer 
F-51 and F-82 fighters, as well as bombers, 
mseful to our forces hgbting in Korea, 

Latest development in carEN carry ig 15 
the use of lore streamlined “pods” carrtel 
under the fuselage and quickly detached when 
the plane lands, On PFairchilkls XOC-120 
experimental “pack plane” for the Air Force, 


this big detachable cargo van makes up the 


whole lower twe-thirds of the fuselage, | 
Pissecki Helicopter Corporation, maker of 
the twin-roter “ying banuna,” foresees 


e “Blow torch” 


Era 321 
copters picking up such pods at airports aun 
(Wing them into town, For the military it is 
building a pod-curcying copter, the XH-16, 
ahout as long as a four-engined airliner, 

As befits the homeland of Sir Frank Whit- 
Ue, proneer of jet propulsion, Great Britain 
has the world’s first jet airliner, the 48-pas- 
senger de Havilland Comet (page 317). How 
does it Teel to ride in the Comet at nearly 
$00 miles an four, ewht miles. above the 
earth? From England comes this eloquent 
unswer : . 

“Paradoxically, there isa sensation of being 
ised motioniess in space. Because of the 
great heizht, the scone below starcely appears 
to move: because of the stability of the atmns- 
phere, the aircraft remaing cat Hots ; She 
gas turbme’s complete freedom from vilra- 
tion is Unexpected in a vehicle of great power: 
antl the absence of all visible signs of engines, 
propellers, or other meving parts completes 
the ihwsien.”" 

At New York Inst spring I saw the first 


jet transport in this hemisphere, the Avro 
Jetliner, built by A. ¥. Roe Canara Limited. 


The low-shing four-jet Canadian airliner, de- 
signed to carry as muny as 600 passengers, 
had just flown the $65 miles from Toronto 
in four seconds less than an hour. 

Today's: propetlerless planes are driven by 
the turbojet, which uses a turbine to compress 
the wir in which fuel is burned (page 314). 
Producers in this country are Allison, General 
Electric, Pratt & Whitney, and Westinghouse. 

BRamjets Drive Misailes and Helicopters 

Areal Buck Rogers device is the fabulously 
fast and powerful ramjet engine, Unlike the 
turbojet, it needs no air compressor, Essen- 
tially a fire inva flying: stovepipe. the ramjet 
gels i nome from the fact that the gir is 
rammed through it and compressed by the 
sheer speed of its flight. 

Ramjets da not begin to work well until 
they near the speed of sound. In missiles. 
rocket power gives them their initial boost. 
In airplanes of the future, engineers say, the 
turbojet might be teamec| with the ramjet, 
the latter tuking over at about the speed of 
sound, But first o way would have to be 
found to moderate the heat resulting from 
friction of air an such a man-made meteor. 

Tie ram jet engines pack so much power 
that in “hot run” tests at Daingerfield, Texas, 
and Cleveland (page 310) they ratile windows 
and dishes two to four miles away, At the 
Wright plant in Wood-Ridge, New Jersey, it 
takes a big battery of silencers, heavy springs, 
and 120 tons af concrete foundation to stifle 
the ramjet’s roar so it won't break dishes, 
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crovk buildings, amd deafen the nenrhhers 

For helicopters the ramjet fas aAlpewcds 
preved nracticul, because the coter blades 
that Git ond propel them revolve at high 


enduch speeds, Ramyets mounted directh 
on the blades cacse them to turn. 

In St. hows, the McDonnell Aireratt €or 
poration points with parental pride to its 


sprighily offfpring, “Litth Henn.” which i 
calls the world’s. first successtul ramiet bell- 
copter, Its development was financed by the 
Air Force. Two tiny 1G-piuned ramet engines 
on the rotor blades enolic Little Henry Lia 
ftit athwt ike o bird, 

Howard Huehes, in California, t& develop: 
ing for the Air Force a “fiving crane, a jel- 
power] helicopter so laree that, it successful 
it mieht be osed to litt trucks, bodee sections, 
ar even an Amy lank acriss a Truntain, 

Twi turbolet envines are infuntel in the 
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fuselage, From there, compressed air at high 
pressure is channeled to the tips of the roto 
blades, where itis oiived! with fitel and burned, 
nuiking the rater revolye on much the same 
principle at 6 Totare fawn sprinkher, Jel 
thrust cat be ised te propel the movel email! 
forward 

In cliee secrecy, nuclear physicets and 
ftircrall engine experts are working on the 
problem of atomic power for uirplanes, Tf 
sich o plane is designed, [ts mnge, thev be- 
lieve, will be virtually bimithess, 

So wonder airmen feel aoe talk tke Air 
Force Maj. Charlee Cole, al Willinms, in 
Vimo: “General Arnold and General Spants 
were in on the ground floor in their day anid 
evelopment of propeller aviition all 
Were in on the groutel floor oi 
The limit it a far 
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Sea to Lakes on the St. Lawrence 


By Gfoace W. Lowe 


With Hlustrations ty National Geographic Photographers B, A wihowy Stewart 
and John E. Fleteher 


| "BL MeLEAN, powerful Canadian 
®/ Government icebreaker, stole from 
e her berth at Sorel ane headed wp the 

ice-choted St, Lawrence River im the cold, 
gray dawn, An hour later, snug in my bunk, 
I was catapulted inte consciousness when her 
reinforced bow rammed inte 24 inches of snow- 
topped ice, end of the previous day's cut. 

Probing, feinting, battering, Afciean 
mounted «a relentless offensive (page 367). 
Dusk found the sturily ship six hard-won 
miles nearer her objective—Montreal Harbor, 
Silent ancowhite in winter's grip; 

“Looks like an early upening this year,” said 
Herb Lund, Department of Transport engi- 
neer, as we watched the battle from the bridge. 
"Can't tell, though.” he added, “We may 
hit a jam tomorrow and make only 500 feet.” 

Over mugs of scalding ten Herb and: I talker 
icebreaking on the St. Lawrence. 

“Below Quebec the river never freeves over 
solid. Abowe the city the ice is shore-to-shore, 
und jams form sometimes 40 feet thick, 

“Before we had breakers the jams acted 
like dams, and there were serious floods, Now 
we sturt in curly February, clear the channel 
to Montreal, and keep the ice moving. We 
haven't had a big flood in over 20 years.” 

“T thought this icebreaking was done tu free 
the port of Montreal for shipping,” 1 said. 

“Tt helps that, way, too," Herb answered. 
“since 1908, when icebreaking began here, 
we've added almost two weels to the nayiga- 
tion season. That means a lot tu a bly port 
like Montreal.” 


Open Channel Foreeasts Spring 


First signs of spring along the St, Lawrence 
are these big breakers pouncling at ice janvs. 
Montreal newspapers publish cduily charts 
of their progress: readers. follow them js 
U.S. sports fans follow the standing of their 
city’s ball team. Montrealers take a personal 
ee in this annual victory over Nature when 
neadings shout "Channel Open tu Quebec!” 

Then river ports bevin to stir Riveting whe 
haittitmering sound on awikening water fromts, 
Channel markers are set in place: range lights 
begin to blink. Canada’s great highway of 
ncean trade is opening for business, | 

Navigation begins about Aprlis5. lsually, 
some days: before, venturesome ships risk the 
last remnants of ice in gulf and river, Their 


LL) 


skippers tace for the gold-headed cane Morit- 
real wards cach spring, ti the captain of the 
first overseas vessel in port. tn 1949 Cop. 
A, S, Baxter, of the Afont Alfa, set an all-lime 
record by docking April'7 (page 347), 

The force of a continent Hows in this awak- 
ened River St. Lawrence, Maps confine its 
name to the majestic channel coursing meorih 
ane east that siphons the Great Lakes. Ac- 
tually, its source i= the little St. Louis River 
Towing inta Lake Superior’s western tip. The 
Great Lakes are but gigantic widenings ih a 
river avstem that spans halfol North America 
and drains an area alninst as large os: Alaska 
(map, pages 326-7), 


Great Lakes Control River's Flow 


These vast lakes old the river's churac- 
ter. Tmimeénse settling basins, they spill a clear 
ant) sparkling flom| almost free of silt. Hume 
natural reservoirs, they keep its Sow more 
constint than any other large river's. | 

No “Ol Man River” this—no Searscml Tan 
DAES, no Course-changing whimsy, no muddy 
curgo carried to a-seasidé delta. Vexed only 
hy rapids in ats upper reaches, the St. Law- 
rence jlows from the heart of American ty the 
Athantic. 

Jacques Cartier, bold Breton sea captain, 
discovered this wide crack in the New World 
more than 400 years age, Then France sought 
nh short cut to the fabulous Lies, Reconnol- 
tering the gulf in 1534, Cartier thought the 
prize was his, 

Returning the next year, he beat his way 
upriver 1,000 miles to the present site. of 
Montreal. Near iv, foaming rapids dashed 
his hopes, Cartier had found net a Northwest 
Passage to distant Cathay bit a midwest pas- 
save leading to the interiae of a vast continent. 

Carter's midwest passage wave Inter French 
men the key toca continent, Connecting by 
may purtuges with other vast Wutersherls, Tt 
opened America from the upper Ohi to the 
Rockies and from Hudson Bay to the Gull of 
Alewicn, 

While Maine-to-Georgia mountains danced 
the tide of English colonists: the French 
padeled their swift canoes over a. far-flung 
intone! empire, 

For 150 veurs New France. cradled in the 
St. Lawrence Valley, lived on its geographic 
monopoly, Lusty woyngeurs: trapping the 
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Proposed St. Lawrence Waterway Would Turn Midwest Citiew i Mite Seaport. 
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would provide 2,200,000 forsepwer Leep-sen eesseE could steem 2,400 miles and to the heart of Americn 
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Quebeo-Labrador boywndlary, have proved 347 
million tons of high-graiie, easily accessible 
iron are. To date they have tester! only a 
fraction of! the orerich Lobrador tratyeh int 
places where the one thrusts naked to the 
euiriace. 

As rich or richer than Minnesuta’s famed 
Mesahi Range, depleted by two wars, the new 
find poses tough transportation problems, [t's 
a long haul from Ungava to the blast furnaces. 

Present plans call for o 360-mile railroad 
south to deep-water Seven Islands. There the 
St. Lawrence will tuke over the job of getting 
this fat melustrial pig to market.* | 

Farther east | had already seen one effect 
of this shores newly opened treasure chest. 
Havre St. Pierre, remote river “metropolis,” 
was booming like a Klondike town of 50 vears 
ago, Pile drivers hammered foundations for 
i big new wharf, Earth movers strained and 
men Inbored to push a raliroad inkind. 

Not gold but millions of tons of titanium 
ape had boosted the town's temperature. 

Known until a few vears apo chiefly as 2 
white powder used in making point, titanium 
ean now be produced in onee-rane (etal form, 
As-such ft is 70 percent heavier but six times 
stronger than aluminum, 44) percent Hehter 
ind about ecual to steel in strength. Renark- 
ably resistant to corresion, this middlewright 
metal promises to play a vital role in modern 
lechnelogy. 

From Seven Uslauds we triced] a wide-sweep- 
ing coast that curved south. As we rounded 
Pointe des Monts, T climbed the bricdlge. 

“Know where the river's mouth ts?” the 
captain asker, 

“Well, the Canadian Geographical Board 
anda royal prochimation of 1763 say. it's at 
the western end of Anticosti Island,” 1 an- 
sweredl, 

“Sounds impressive,” said the skipper, “but 
most rivermen will say it’s right bere, At 
Anticosti it's 100 miles across: only 28 here. 
Some people say the mouth's at Father Point, 
where pilots lord deep-sea ships, To even 
know a fellow who aavs its at Queer C ity} 
Anyway, it's a tough river to tie down,” 

Later | heard oll these opinions and more, 
But I had to agree with the captain. Here, 
both shore in sight, the incoming 
traveler gets his first feel of the river. 


Baie Gomeau, Paper-builte City 
On the shores fanking Pointe des Monts fe 


pulpe is big business. At every harbor flumes 


floot logs dockside an spit them inte boats 
(page 349), 

The chief town, Baie Comeau, held plenty 
of surprises—paved streets, fine hotels; cathe- 
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dral, streamlined store fronts, hospital, Its 
3,000 people find recreation tn a biz comm- 
nity Center, gvinnasivm, sports arena, curling 
(lib, ski run and tow, 

U.S. newspaper interests built the town in 
et howling wilderness littl more than a dozen 
veors apo. Its fnst puiper machines roll out 
150,000 tons of newsprint a year for big New 
York and Chicage dailies, 

More than half of Canada’s vast newsprint 
sgdacnan comes from the St. Luwrence Val- 
ev. Pulpwoml “mountains,” stored] against 
the winter freezeup, are a river trademark. 
Characteristic sight (and Christmaslike smell) 
isa St. Lawrence pulp boat, barked pine, 
spruce, and balsam lins:stacked on deck. 

Pulp Boats Are Fomily Affaire 

Sunrise to clusk, these wooden tramps parade 
the lower St. Lawrence, their Diesels ham- 
mering the air, Linking small ports und big 
mills, they haul forests of pulppwood, Sharp- 
prowedl, round af stern, their Hnes come down 
from i7th-century Hreton ships. In size they 
upproximate the vessel4 that Cartier sailed. 

French-Canadian to the keel. they bear such 
names as Gaspésionne, Alves, Adont Lawrention, 
Often as not their skippers sail en fantille, 
Madame cooks, does the “housework,” takes 
her turn at the wheel, Children may romp 
the decks, and didies festoon the lines. 

Deep-sea skippers snort at these boats, 

at Pin flats’ we call "em," one veteran cap- 
tain told me, “and don't ask me why. Bloody 
nuisance they are, too, Their crews ore as 
independent as their Norman ancestors; may 
cut right across vour bow fust for fun,”’ 

Slowly the great river narrows. State-blue 
Laurentians, crowding shorewnrd, taise «A 
frowning coastal wall, Splitting these relur- 
tant hills, the deep-volumned Saguenay River 
pours from its flordlike chasm, 

Later T took the popular Saguenay cruise. 
In storied Titdenssac, nt this amazing tribu- 
tury’s mouth, I glimpsed a bit of Canadn’s 
carly history. Long before Quebec was 
founderl, Tadoussac wis a rendeavous of 
Basque whale fishers and French fur tracers, 

I visited the old Indian chapel ond rang 
its 1647 bell. 0 studied curious Indian arti- 
focts In a steckaded log musetim, replica of 

Cynada’'s first habitation, a trading post built 
on this very spat, in 1600, 

Alontaenais Indians, simmering here, told 
Cartier whopping tales of a fabulous “king- 
dom of the Saruenay,” where wookclad white 
nien lived and gold abounded. 

* See “Quclec’s Forests, Farms, and Frontiers,” bv 


Andrew H. Brown, Nagiowa. laoyoarice Manan, 
Octuber, 1949, 
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Sunday Pienickers on Sheek Island Greer o Grandstand View of Her Speectueular Dash 
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Sea to Lakes on 


Our cruise chip headed wp the Saguenay into 
a setting sun. ~ e glacter-quuged rock walls 
nee hundreds uf feet. Beneath our keel black 
waters swirled to almost equal depths (jp. 348), 

More than scenic is the Saguenay. Deep 
inte the Quebec wilderness the river has thrust 
i salient of civilization.* On its incredible 
depths, nearly 1,000 feet, hig ocean freighters 
push miles into the hinterland. Its: narrow 
upper section, a torrent that drops: 300 feet 
in 30 miles, generates more hydroelectric 
mower than either Grand Coulee or Hoover 
‘pias With it, thriving Saguenay towns tum 
out vast quantities of newsprint and a ryuarter 
of the world’s aluminium. 

North Shore, however, passed the Saguenay 
with scarcely a sideward glance, Past tower- 
inv headhiwls we steamed Quebecward. ‘These 
dark Laurentian outposts were oll-timers when 
the Himalayas: were born, They end in 
frowning, 1,.900-foct Cap Tourmente, which 
Champlain named for the tormented water 
switling at its buse. Here every spring and 
Autumn migrating snow geese by the thoy- 
“ands make a St. Lawrence stopover. 

On deck we watched ettrance] as these 
shadow-iraned capes glided post in echelon. 
River-level towns, like Baie St. Paul, snugeled 
in tributary valleys; upland firms and vil- 
lages sprawled high on sunny slopes. Con- 
necting them, on adventuring road cline! 
ark) dipped. - 

Another div T nvle that gravel roller coaster, 
It rose and fell so fast tmyears kept popping. 
Changing, breath-taking scenes reworded every 
climb—the broad St, Lawrence, Alediterra- 
nean-blue: emerilid-ereen islands;  toylike 
ships far below: the dim south shore. Briet 
showers alternated with bright sunlight. 


Many Have Seottish Name, French Tongue 


At fashionable Murray Bay, “Newport of 
the North,” 1 lancbed in luxurious Manoir 
Richeliey, aaw its remarkable collection of 
Canadian art, and browsed in the hundicratt 
shone of Pointe au Pic (page 354), Cham- 
plain called this huirhor La Malbaie, “the bad 
bay," because of its tricky currents. 

The town retains the name, trot the hay 
bears. that of Gen. James Mutray, ane of 
Wolfe's sides, After the conquest, disbanded 
regiments of Murray's Seottish Highlanders 
settled this shere and married French girls, 
Here live MecTavishes. MacDonalds, Muc- 
gregors who spenk oo English! | 

Turning stern te the Laurentions our ship 
headed into the deep south chonnel pround 
big, pastoral Tle Orleans. Near the ishund's 
seaworc etl salt ond fresh water micet in the 
fluid front line of o battle that daily swings to 


the St. Lawrence 


ce 


ane) fro, both eternal and new with every tile. 

Mere fresh and-salty currents min flow side 
by side in opposite directions. Rock ledges 
hetween may have marine algae on one side, 
fresh-water flora on the other, Opean fish 
sinvetines follow saline paths deep inte fresh- 
water precincts; rinking cattle watch por- 
pees ploy. Some towns find themselves on 
fresh waiter at low tide. an «all at high, 


Storied Quechee, French Canada's Capital 

Nearing Quebec, passengers crowded the rail 
to glimpue the historic rock-built city (page 
$29). (After the lower river's open spaces, the 
channel's mile witlth seenmerl canal-like. Aleut, 
no bend hid the citv and seerme! to close this 
water gateway to the west. Right here Car- 
Uer's heart must haye sunk. 

Slowly the roofs, spires, and battlements of 
French Canada’s capital swung into view, and 
the voreelike Quebec narrows yer Chimie 
ing the slope of Cape Diamond, once the cor- 
nerstone of New France, the storied city stood 
aut in bold rete? A lowering sun bathed! the 
rock in mellow fight and turned the windows 
of Levis, acres the river, to gold, 

Few cities can boast such a spectacular site. 

The French. and later the British, made 
it the Gibraltar of Ameria, For 150 years 
Quebec, high on her headlanel, defied her foes. 

But the broad river provedsan Achilles’ heel 
Tn 1754 British sen power brought besieging: 
redraats: Wolfe and hls men cfimbed! to ylory 
on the Pluins of Abraham: and, Quebec fell, 
The next spring French forces defeated Mur- 
ry al Ste. Pov, ontslde the cltv'’s gates, ond 
botthnd him up. But when the ice went out, 
the river browaht in British reinforcements, 

Copt. James Cook, later of Paciie éxplari- 
tion fame, made the first real chart of the 
river up to Quebec, Pe was a voung officer 
with the naval forces supporting Walfe. 

During the Trench regime, and for into the 
British, Queher—then the head of beean navi- 
gation—was Canada’s emporium and chiel 
pert. With vast forests to dmw on and the 
river to Deut them, che built «ailing ships by 
the hundreds, ond was Jong British America’s 
leading timber pert, 

[mn 1825 she built the lnrgest ship the worl! 
had seen, the 5,880-ton Baron Restirew. 

The era of wooden ships marked (Quebec's 
ureal dav= os seaport ond shipbuilder. Her 
squnre-rieied barks, brics, and brigantines 

* See “Gentle Folk Sittle: Stvrn Saguendy,” hy Hiar- 
rita Howell Walker, Nareaewal Geoqnarnic Murs 
rue, Muy, 1949 

h See. in the NAT Cina Aan Aeore: Ole 
France In Modern Cina,” be V. Co Sent! O'Connor, 
Forbruary, 1733: and “Gharbec, Capital of Preach Cun- 
ida” he Willen Dow Bootwell, Agi, 19390, 
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A Cold and Lifeless St. Lawrence Vields a Glittering Winter Harvest 


Anmnpiity, funders of cakes of 
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Clipped on sail in the face for China tea. 
iron ships, and channel dredging 

leep-sea commerce 160 miles upriver 

to Muntrent, 

tons of congo 8 year, but most oocan [renters 

muss her bey, 

[n old Quebec I roomed. the slithike streets 
wf Lower Town, squeezed between sheer rock 
ind river, where Champlain Guilt his Habita 
titn in IhO8. | talked with third. and tourth 
generation river pilots, haunted the bustling 
waler front. watcha) moappet: playing hop- 
acotch ot the fool af Breakneck Steps, and 
listened while excitable hinisewives matched 
wits with farmers in the open market place, 

Lostairs,” we bounced in a two-wheeled 
caleche «aver Coles, =annt-neanec| 
ctreets on a leisurely tour of Ouebec-within 
the-walls, Af 


venerable imstitu 
lions we lett three centuries behind, 


sailed the world over. fast clippers 
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This crew lurches froven, lodatral 


bec, despite the buriv-burly of modern trafic, 
ts humming factories, «mart shops, and neon 
siims, keeps a tintless quality, 

\ Pri taal chiaya fiaes tery as if hie sInce 
1637; a convent keeps its votive lisht burning 
tor the 243 years Franciscan sisters kneel in 
perpetu acorition® 8 semingry teaches its 
fSith class, Momument«, cloistered walls, ole 


houses keep their benored ie nce 
Island Farmers Trap Fels 


With a French Canadian named MlocKay 1 
toured mstic Te d'Orleans, island cork in the 
St. Lawrence bottleneck near Quebec. 

Qhd Noarman-type huuses, facing the. river 
turned their bweks te wes. Wuvside shrines 
[page $46) an almple pacish churches that 
are gems of early French architecture bordered 
Gur route. l 





Lush crops and bursting barns 


indicated a good season. | saw po oN teams; 
every farm hac a bright-red tractor. 


thet hak. 





Weeden Osxen and Setters Clear Stumps from a Chiseled Wilderness 
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True Son of the River Is the Guspe Cod Fisherman 


Phiis 
wore in hia vocohulary 


himee!! began fein aroond the aoe of £2: 


At low tide T noticed tall fences marching 
aut to big wire-and-wood “bowes’’ offshore, 

Fish traps, said my gunle. “Indians 
titiht early settlers the art of weir fishing, and 
is been hanced down ever since, Each farm 
curmies with it the tizht to build a weir, Vou 
ehowld te bere in the tall when the eels, mil- 
hans of them, head downriver for their ocean 
spawning grounds. Traps up and down the 
river catch them by the ton, Quebec each 
vear ices and ships mere thin half a million 
pounds of eels to Europe and the States.” 

ln a field we found a father and son mend- 
ing fa hauled-up trap. Deft fingers wove spool 
wire inte mesh Wigeling his arm like ari 





Feetch Canpiion of Go Mome counts mor thibtren than FEnelich 
A fPehrnoan = braced may number 6 doasen or tiene, mn 
With each home-coming thew meet bis bent and help clean the catch. 
le fovte Lliet he 
When eumimersé ftehing onda, be gore to thy forests to cul pulpwoed 
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eel, the old man Jedd 
ue thrwirh the traps 
mare. A joke in 
French: [ didn't get it. 

“He savas,” Mac ex- 
plained, “that's why we 


say ‘poor fish'—thev 
can get m but they 


con't figure the way 
aut,” 

Retiring along the 
istanct's north shore. we 
had a wide view of the 
rolling Quebec plain, 
spilling like » glacier 
between the city and 
towering Cap Tour- 
mente. Ste. Anne de 
Beaupre, famous mir- 
ticle shrine, sic) out 
inst the hills (page 
110), Moantimorenc i" 
Falls poured a sunlit 
cataract TOO feet higher 
than Ninevara 

A hinidired vears aco 
Henry Thoreau, New 
England noet-naty- 
rilist,* hiked this Beau- 
pre cemist, Inelividiyalist 
Thoreau joined a con 
ducted tour from Ros- 
ton, saint a week ulome 
the St. Lowrence, In 
A Vantee m Canada 
he extols the river's 
beauty dnd motes the 
Top cost him 12.75. 
“Teliding two guide 
books yoda rang. 

Next morning. with 
a genial French Cann- 
dian, TD crossed the river 
nnd headed enet for 
the lon, glorious toad that rounds the Gasne 
Peninsula, outthrust lower lip of the St. Law- 
rence s mouth, , 

Through quickly changing town-and-coun- 
iry scenes we drove along a Mainelike const 
to St. Jean Port Jolt. In this wood-carving 
center we talked with soft-spoken André Bour- 


Tie fran 
am lie eruil fire dyba lather 


euilt (page 347), master croitsman, and 
hought a model of the trim two-masted St. 





Lawrence schooner of sailing days, 
Beyond busting Riviere du Loup a string 
Of quiet sommer resorts unwinds One of 
' Son “Literary Landmarks of Massachusetts” by 


William AL Nicholas, Natioxwarc Geocueajaitc WAUA- 
fiec. March, 1850 


Sead to Lakes on the St. Lawrence 


them, Hic, was center 
for the farmier-pilots of 
the lower river in the 
dlavs of sail Hehimd 
Tle dy Bie they ley in 
whit, Competing. for 
pols, they raced to in- 
coming ships. Many a 
lite was lost when sud- 
den storm capsized 
them 

Now full-time pilots 
boord vessels from the 
Government tig (la- 
defile of Father Point. 
Later T visited the pilot 
station and “walked the 
plank” at midnight in 
a Misty rain between 
CiHadele and the (u- 
nord finer Freracoma, 
six days out of Liver- 
pene), 

Neat morning on 
deck | listener! to lond- 
hungry passengers ¢x- 
Claim over Quebec's 
scenic appromches sand 
caught the excitement 
of a transatlantic dock- 
ing: 
Al Matune, 2450 miles 
out, we reached the 
real (saspe, land of sea~ 
wathed hills and cove- 
a fishing hamlets, of 
hillside churches, worv- 
Jide cneases, ond coy- 
ered briodges.* 

The St. Lawrence 
north shore faced: only 
an occusional fremhter, 
trolling a smoky pion, hie wife, aed it 
disturbed the treers to build real otes. 
immensity (page 358), 

The Shickehock Mountains, part of the 
northern Ay Alc hiwns, stim the (Caspe's 
rugged character. Villuges nearly three cen- 
turies Ole remain beachheads in & vast wilder- 
ness: civilization monly coast-deep. 


Acciilent anal indir, 
a former ships pur 
chose Gurpenin 


(lod Is King in the Gaspe 


Fishermen-farmers wrest emiill blots fron 
reluctant billsles, but their main horvest ts 
from the seo, Cod i& king, its «vmbols are 
evervwhere—nets firing, fish drving (though 
mich is new ted), fleeta of boats strung 
long the coast, whole families cleaning fish 
(pages 325, 344, and 359). 





ceratig: hikk fol 


Travelers beteht: ike fret tw treatin 
children bess, 


Vismlign (anifie tha live : 
A Retired Sallor Whitthes Four-masted Barks Too Big for Bott 


tried thie 





es 
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St. [ean Port Jolt. Forced to change 


ani. te Whit away long winter evenitus, curved ship. mudels, 


md now Uielr orckers katy Lather 
During. wartime he gave up toy -sims 


Life along this rocky coast is full of bord, 
Hingerous work: retumms pre meager, Lani 
nnd sea are -stern masters. (Close to both, 
aspe people have a homespun quality, tive 
humble lives. 

4 Somnday-morning automobile pccident 
shawel Munional Geograph photerranhers 
BH. Anthony Stewart and John Fletcher how 
Gaspe folk stand together, All parties #s- 
cape unhurt, bul the photographers’ var was 
battered. They estimated the daninge ut 3250 

Fir help, the owner of the other car, 


wher “trae Peninul Wonderland.” by Wilfrid 


Bovey, NaThowaAL Gbodnarinic, August 1935, 


$32 


acknowledging full responsibility, drove them 
to his village. Straight to the church he went, 
where Macs was jist over. In a few minutes 
he rolved the muney, Andon the Gaspé 3250 
is 4 tidy stim! 

Next day we drove to famed Percé, spent 
wlerious hours there befure returning to 
Quebec, 

[ rejoined 9 freshly painted Vert Shore 
for the 160-mile run to Montreal (page 324). 
Bucking current and ebbing tide, she forced 
her way up the palisaded narrows. From 
top deck DT watched historic places glide past— 
Wolfe's Cove: Sillery, site of the restored 
L637 mission home of early Jesuits; the 
mouth of the Chaucitre River, 17735 route of 
Benedict Arnold's “rabble in arms” Gn their 
way ti storm Quebec; noddy Cap Rouge, site 
of Carlier’s ill-fated winter quarters in 1542. 

Beyond Quebec Bridge. one of the world's 
largest curtilewers, the river widened slowly 
amd palisacdes began ta lower. Through Riche- 
lieu Rapids, a swirling knot current, we 
‘ailed a man-made channel flanked by rocks 
exposed! by the low tite, To novigate these 
“rapids,” slow freighters await an inrushing 
tide at Quebec. 


Montreal a Mun-made Seaport 


Sand bars and rock shoals once choked this 
section of the river and limiter! Montreal- 
bound ships to 200 tons. [in 1851 farseeing 
Montrealers began dredging operations to 
bring ocean traffic to their water front. Sean 
Quebec becue a port with a past: Montreal, 
a port with a future, 

Liver the years: the man-made channel wis 
deepened from 16 feet to its present 32'4-foot 
minimum, Now dredgers serk 35 feet, 

Veterans of far-flung sea lanes steam past 
yrazing cattle and riverside farms to a world 
pert 1.000 miles from the sea. Thev moke 
Montreal's bustling water front look like a 
muritime United Nations, In one day | saw 
ships from Norway, Denmirk, Great Britain, 
Italy, Latin America, Australin, and Turkey, 

Some 134 veteran pilots conn this. stream 
of water-borne trafic. Ce group shuttles be- 
tween Father Point and (Qucbec, another 
bemveen Quebec and Mentreal, 

At least three years at sea and a long river 
apprenticeship fit them for the job, Handed 
down from father to son, piloting is a family 
ifiair often claiming three, four, or more 
brothers, When two pass on the river, it calls 
for much waving and Jong whistle blasts, 

I watched our pilot work, Although the 
Chantel seemed as well marked ws a super- 
highway, his eves kept roving the shores, 

“In the old davs,” he volunteered, “pilots 


The Natianal Geographic Magasine 


steered hy church steeples, big trees. any land- 
mark. ow we fine up our course by shore 
murkers after every turn, We still use land- 
marks ag a check, though. Notice how. those 
twin steeples line up one behind the other.” 

Around sweeping bends he guided us. More 
than two miles. wide, the river flowed Orkin jes 
lictlly. Bluffs gave wav to the flat, ever- 
widening St. Lawrence lowland, home of a 
hith of Canada’s people. Both shores seemed. 
as they did to I8th-century travelers, ane 
continuous villuge. . 

This reach of the St, Lawrence is forever 
the river of New France. Place nantes 
Vaudreuil, Sorel, Varennes, Champlain—-honor 
its founders, The 60,000 French ‘(Canadians 
of 1760 now number some 3,900,000, Mure 
than half five within the sound of hoarse 
freighter whistles on the great river, still the 
broad “Main Street” of French Canada. Ty 
them, “Canada” means the age-old valley of 
the St. Lawrence, 

Midway between Quebec and Montreal, at 
the swift St. Maurice River's triple mouth, 
smoking factory chimneys and mountains of 
stored pulpwood marked industrial Trois Ri- 
vitres. [ts colorful past spans 316 years, 
from fur post to capital of Canada's huge 
newsprint industry. 

With Canadian friends T loter visited this 
old-new, very. French city. In the world's. 
longest newsprint mill we saw lees ground or 
stewed ta pulp. Flowing on endless wire 
screens dwver hot rollers, the wet pulp wus 
transformed in 50 seconds Inte dry paper 
reacly for tomorrow's headlines. In the town's 
papermaking school we saw the process agin 
in miniature (page 449), 

ear the water front we discovered a part 
af town that time forget, where convent bells 
tolled! and narrow; Old World streets resem- 
hhed Quebec's, 


The St. Maurice. Valley of Power 


By car, caboose, and apeedbnat we explorer] 
the rugged St. Muurive Vallev, The river's 
surging power, like the Saguenay’s, has built 
new cities in the northern wilderness and made 
its basin the world’s largest newsprint center. 
High-tension wires, threading the valley, flash 
clectric energy from five big powerhouses, 

At La Trenche we saw men and machines 
Changing the face of the lund, building a giant 
dam to send power coursing to Sorel’s new 
titaniunesmelting plant, 

North Shore steamer! across hig, shallow 
Luke St. Peter, long the Si. Lawrence's first 
harrier to ocean vessels, Here, when even his 
amiall pinnae grounded. Cartier towk to an 
apen boat, Until the channel was dredged, 
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Sea to biskes on the St, 


Montreal-bound cargo was Ughtered from. the 
like. 

Lake St. Peter swallows the tide, From a 
12 -foot rise ane fall at Quebec it dwindles to 
less thon one foot ot Trois Rivieres and cis- 
appeirs in the Like, more than 900 tiles from 
the sea. 

Flot shores and ditunt horizons hinted at 
the inland west: the wire sweep of witer sug- 
gested the Great Lakes, Here, perhaps. x- 
nloring Frenchmen got their first fee} of Amer- 
ict as a wast continent. 

Throligh big: moadowlike islands, ance a 
favorite Indian ambosh, the channel xig- 
xuwged, Port side. Sorel's spires and ship- 
vatds marked the mouth of the Richelieu 
River, historic gateway to Lake Champlain 
and the Hudson Valley. Near by, on the St. 
Lawrence shore, the town's new plont for 
emelting. nerth-shore titanium took shape, 

Several hours later we slipped past giant 
oi) refineries and miles of docks, bucked! swift 
St.Mary's Current under high Jacques Cartier 
Bridge, and tied up in Montreal_ 

In sailing days ox teams hauled ships up 
this strong current blocking the harlar Hut 
in 1800 John Molsiin launched Arcommada= 
Hien, the river's first steamboat, 

Soon ffercwes, a tug with a giant’s strength 
in a dwirf’s body, lifted the current’s blockade 
forever, 

In 1642, more than a century after Cartier’s 
visit, a hand of mystics under the Sieur de 
Aliisonneive founded a wilderness mission on 
the slopes of the long-tead volcano the ex- 
plorer hod timed Mont Real, For vears the 
settlement lived 4 precarious life under te- 
peated Tndinn attacks. 


River-horne Trade Built Montreal 


The tin’ settlements superch location for 
trade—at the foot of the thundering St, Law- 
rence rapids am! the mouth of the mighty 
Ottawa River—could not long be denied. The 
rivh fur trade, paddling the Ottawa, changed 
the mission inte commercial Montreal, 

In 1803 the grewing town knocked down its 
walls and opened its hurber to world trarle, 
The ship chonnel, begun in 1851. brought the 
sea to Montreal, Canals, by-passing the ran- 
ids, extended its commercial reach half across 
the continent. 

Tiowlay this island « “ity is Cannila’s: largest, 
and its financial, ridusteie?, dnd commercial 
heart. Tes St. Janes Street is the Wall Street 
of Cunada, Some. 5,060 industrial establish- 
ments pour out two billion dellars’ worth of 
varied products: The port, in seven tn) a 

half months, handles 11,000,000 tons of cargo. 

Big, lusty, anel cdsenopalitnn, Montreal im- 


Lawrence $a] 
presses munya U.S, vieiter ps just another 
American metropolis, Tall buildings ane 
trafic jain confirm their view. Huot with a 
longer stay the city’s personality begins to 
reveal itself. 

Two-thirds: of Montreal's: population of 
1.383.000 is of French descent. Bilingual. 
sions, such as Pont Victoria Bride, wre every- 
where. Main streets, paralleling the river, be- 
come mote French as they ga northeast. Tron 
staircases climb the sides of many heuses. 

French restaurants serve excellent ford! in 
the continental manner, Narrow ‘treet of 
the business district, corresponding 10 the old 
walled city, have a foreign Inak. Small 
squares: berdered by limestone hoses with 
fanlight doorways recall Edinburgh. The water 
front resembles a Clydeside port, 


Mount Royal Commonds o (thine View 


Montreal's points of interest spread frim 
the 60-mile view atop Mount Roval dawn to 
the river (pages 340 and 341): ‘But in a 
sheirt stay the visitor can see famed MectHll 
University (page 354) and the Dniversity 
of Montrea) on the mountain dupe: Notre 
Dame, one of North America’s largest cothe- 
drals; and Chiteau de Ramezay, head quar- 
ters of Continental tramps that held the city 
for seven months during the American Revolu- 
TiOF, 

Here Gen. Richard Montgomery planned 
the attack on Quebec. ancl o comthitter com- 
posed of Benjamin Franklin, Samuel Chase, 
an Charles Carroll tried unsuccessfully to 
periade French Canadians to join the Revo- 
lution, 

The visitor can linger itt the city ‘= renowned 
botanical gardens: mix. with crowds in colorful 
Bonsecours Murkel: see the old sailors’ 
church with its ship models carved by grate- 
ful seamen: find temmnants of 2 17 th-century 
fort; enter smart shops and studies on Sher- 
brooke Street: ond visit impressive St, Jr 


seph’s Oratory, miracle shrine secomd only tw 


Ste. Anne de Beaupre. 

With May. Guy Beaudet, assistant port 
Manager, | covered Montreal's gray and grimy 
water front. Wearing dusters, we climbed 
towerlne grain cleyators and followed con- 
veyir belts carrying a golden stream from 
storage bin to ship's hold. On docks we 
watched lecomotives being loaded for India, 
flour for Africa, horses for Trinidsd’s potice: 
sugar unloaded from the West Indies, manw- 
factured. goods from Hritain, and grain from 
canal: steed freighters. 

“Montreal is the hig transshipment pein 
for western grain going abromd.” the Major 
esplained. ‘We ship about 67,000,000 bushels 
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Chief cargoes: ate coal, wheat, gisoline. 
petroleum, and pulprwned. . 

This steady stream i6 almost all Canarian, 
Although Canada guarantees by treaty free 
use of the whole St. Lawrence to U.S. ships, 
only 40 used the canals in. 1949, 

To see the 182 miles of river between Mont- 
real and Lake Ontario, 7 drove both shores 
and shot the rapids in Rapels Prince (p. 332). 

Arount] sparkling Lake St. Louis, where 
tuwny Ottawa River water and the blue St. 
Lawrence flow unmixed, U drove ta the mouth 
of Soulanges Canal, Here ends a series of 
ripids that drop the river sume 83 feet in 1S 
miles. Around them Royal Engineers built 
Canaan's first canal in 1783. TL watched while 
divers replaced a broken lock gate and im 
patient freighters waited in a long line, 

Midway along the shore of big Lake St. 
Francis, French Quebec gives way to British 
Ontario. Many of its St. Lawrence town 
were founded by Loyalists fleeing the Ameri- 
can. Revolution. 

The tricolor and Quebec's fleur-de-hs tag 
disappeared; tiverside Route 2 became the 
King = Highway." 

Some 25 miles later 1 looked across: to an 
island farm fving the Stars and Stripes, Near 
industria] Cornwall, Ontario, the United 
Stutes-(anadian border takes to the river and 
follows [ts channel to the Great Lakes, Here 
the north shore i¢ Canada; the south, the 
United States. Islands a stone's throw apart 
may lie in different countries. 

Scuway: (lonsidered Since 195 

More agitated than these troubled waters 
is the oft-recurring St. lawrence Seaway anid 
Power Project controversy, Hroached periodi- 
cally since 1895, this twa-nation project calls 
for construction of the remaining links in a 
27-foot mivigation channel between Montreal 
and Lake Superior. 

A proposed giant power dim would generate 
2,200,000 horsepower, ut Barnhart Island in 
the International Section. 

“Operation St. Lawrence” entails the deep- 
ening vf Lakes horbors and connecting 
rivers; the building of a control dam, the 
power dam, and by-pussing locks in the 
Onturio-New York section: and improving 
the Soulanges and Lachine Canals in the 
Canadian sector. 

Such o face lifting for the upper river could 
change Great Lukes ports into Ocean ports 
ane free big Lokes freighters to move down- 
river to Montreal, or to Seven Islands for 
Ungava iron vine, 

Today generators tap the upper river for 
a million horsepower. Hut, completely har- 


the St. Lawrence 


aha 


nessel, the mighty St, Lawrence could pre- 
duce a staggering 3.400,000—half again as 
much as the combined output of Grand Coulee 
and Hoover Dams. 

At a dogen places along the Canadian «hore 
I watcher! the existing St. Lawrence waterway 
operate (page 330). Canal freighters 
squeceed into old locks with inches to spare. 
Lockkeepers turned hand cranks to open 
valves om gates. Such old-time methods 
jase some 4.000 ships. a season. 

On Sheek Ystund Thad a water-level ylew 
of thundering Long Sault Rapids. Above 
Cardinal, where the Jocks end, the river 
broadened to same two miles ond flowed as 
striivht as a “canal” on Moars.. 


“Garden of the Great Spirit” 


Crossing amd recrossing the international 
border, I cove through miles of New. Eng- 
Inidlike farm country and visited busy United 
States and Canadian river towns like Ogdens- 
burs and Brockville, On both sheres tieni- 
ments recalled old ware on a border lone 
undefended, 

Paddling the islani-strewn St. Lawrence 
near Lake Ontario. on early French explorer 
exclaimed, “Les millee Hest” An the Thew- 
sand Eslands they became, though nearer 
1,700 cut the river into countless winding 
channels and hide its broad expanse. 

Inchians called this land-and-water paradise 
Manitonna, “Garden of the Great Spirit." 
In its seenié maze warring British, French. 
and Indians played grim hide-and-seck._ 

Before the Century s turn Americans bought 
lands, built sanmmer homes, and made this 
i far-famed vaentlonland (pages 364 and 
$63). 

Hy speedboast. | saw the archipelage'’s haunt- 
ing natiral beauty. Mainland towns, swarm- 
ing with wacationists, bore witness to its 
great attraction, Sight-secing boats made 
their leisurely rounds: trim pleasure craft 
raced by. Amateur fishermen cast tines for 
speckled game fish. Music ond laughter 
drifted from island lawn and swimming parties. 

Recalling stark, frontierlike shores near the 
Galfof St, Lawrence, [ reflected how divergent 
are the extremes of this amazing river, Only 
oicasional freighters tied them together, 

Canada’s West Point at Kingston 

With brisk, 83-vear-old Lt. Col. Courtlandt 
Strange I toured historic Kingston, Ontario, 
strategically set where lake and river meet. 

'Ser, in. the Saveexat Weoowartic MaAoaiNe: 
"Esnlorne (htawe,” by Broce Autehison, November. 


(M7; and “Cite, Next Laer” (by Frederick 
Samet, Aangust, a2 
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Tts long past holds memories of Count city and center of learning. Ivv-covered 
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“rome iron-willed Governor of New  bulldings of Queen's University, chartered tr 
rance, amd ta Salle; of Lovalist settlers Victor in TS41. cluster near the shores of 
incl British redcoats: the Roval Savy on Lake Ontario (page 344). Industrinus, the 
Lake Ontario: the beginnings of responsible ity has long made bouts ond locomotives. 


government for Upper Canada; and the first Now it also manufactures aluminum products 
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ieeting of a Parliament of the Province of and nylon-cin up-to-the-minute suburban. fac- 
Cunacto LOrles. 

Today modern establishments carry on High on the tanparts of old Fort Henry 
Kingston military traditions that go back 277, | watched! the slanting rays of a setting sun 
Y fa tort ance! art a summer day. A brass cannon 
stinfls the National Defense College, In boomed {page 335), a buvle sounded, proudh 


veers, Cin the site of Frontenacs I6/ 





a7 the itv’ Kowal Military College, thi the Unton Flag was lowered. Glidine from 
West Pont of Canada, began here in HALLS the wiland-studded river. a freihter headed 
Sione Frigate i former naval storchoise. into the sealike sween af Lake (iitarin, Na 


Flere, too, is the Canadian Any Staff College. wonder, 71 thoweht, that Indians told Cartier 


‘Tan atcled Kingston m4 a@lsn I cathedral he had Pond ‘the Lye that nas po enc 
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FATER-GIRT “Delmarva,” anchored 
f to the eastern coast of the United 
States by a b2-mile neck. is a unique 
peninsula, the only one in this country con- 
taining portions of three States—Delaware, 
Siarviand, and Virginni. 

Like some gigantic crooked finger, this out- 
of-the-way Peninsula. points southward, sep- 
arating Chesapeake Bay from Delaware Bay 
andl the Athintic Ocean. 

From Wilmington, Delaware, at its first 
Wwint, south atmost all of the 180 miles to its 
finger tip of Cape Charles, Virginia, this low- 
wing level lond is threaded with twisting, 
turning tidal rivers from ithe Bay and with 
nirrow inlets from the sea (map, page 371). 

The unofficial but descriptive name “Del- 
marva isin everyday usage on the Peninsula, 
At three approaches—south from Wilmington, 
north from Cape Charles, and cast from 
Matapeake, Marylanii—signs anntunce that 
cach is the “Gateway to the Delmarva 
Perinsuls.” 

Charters of English kings and acts of legis- 
lature decreed Delmarva's division, So bound 
together are its half-million people, however, 
that State boundary lines, long in dispute, 
nuw are practically forgotten.” 

One sunny spring morning T drove a Na- 
tional Geographic ear aboard the ferry at 
Sandy Point, Maryland. A short distance 
north of the terry stip | could see men work- 
int on the new Chesapeake Bay Bridge, 
“Operution Link” they call the project Lie 
cause, when completed, the 4-mile bridge will 
link Marvland’s eastern and western shores: 

Brisk breezes chopped Chesapeake waters, 
sending us spanking across the broad blue 
Kay, second only to New York Harbor as birsi- 
est waterway in the enstern United States. 

Kent Island Rich ta: History 

On Kent [slancd, Maryland, site of the East- 
ero Shore end of the new bridge, a native 
shook ‘his head slowly and complained that 
the span is “going to make jt teo easy for 
‘foreigners’ from, Washington and Baltimore 
to come over here,” 

During three centuries away from main 
routes of travel, Delmarvians developed a 
sense if independence: ‘This spirit still stands 
out in the character of the people. 

Many a time: T had taken this route from 
Matupeake across Maryland's Eastern Shore 
to vacation at Rehoboth Beach, Delaware 
seashore tesart. Then, in sumer, wind- 
whipped wheat fields were shimrering seas of 


as} 


Gilt of the Sea 


Bett PALMER 


fold, Mauve myrtle bushes bordered the road, 

Now, as 7 drove along, farmers. were plow- 
ing under crimson clover avainst green back- 
drops of loblolly pine. Froma grove of gum 
trees came the bold: declarative call of the 
Cardinal, rit dere, right here, rieht bere. 

The bucolic -setting of tiny Kent Island 
belies its past conflicts. Few motorists taking 
this route realize that the land was claimed 
for Virginia- jin 1631 by William Clnihorne. 
then Secretary of the Colony of Virginia, 

Armed with) « trading license, Claiborne 
estublished a post here to trade with the Indi« 
ans. When Charles | granted a charter later 
to the Calwerts, Claibome refused to recounize 
their jurisdiction over Kent Ishind. Tena- 
clously he fought for possession of his beloved 
island for years. 

Chesapeake Bay Leads in Oystering 

Near Rent Island Narrows, estuary that 
separites the island from the mainiind, rose 
a huge pile of owster shells. Towondered what 
the men loading the shells inte dingy-white 
boats were going to do with them. One: uVveter- 
main paused long enough to tell me. * ‘Going 
(own the Bay to plant eculteh to catch spat.” 

Translated, that means putting oyster shells 
(cultch) on the bottom of C hesapeake Flay 
to provide a good resting place for infant 
ovsters (spxit). 

When summer sun warms Bay waters, ovs- 
ters begin to spawn, The average female 
American oyster cen lay 16 million eggs, dis- 
charging them into the water, but it's pure 
acchtlent whether they meet males’ milt.  For- 
tunately, millions of eges sink to the bottom 
unfertilized. TE al were fertilinedd and grew 
to maturity, they would fll the entire Bay 
in a single season! 

Continuous fishing on natural oyster beds 
of Chesapenke Bay, however, has caused a 
dearth of aysters: During the 1948-49 season, 
Virginia evstermen bireught wp more than 
3,000,000 bushels from. the Buy; Maryland, 
some 2.700.000 bushels. This sounds like a 
mand catch until it is compared with the peak 
season of 1884-85, which for Maryland alone 
wis 15,000,000 tishels 

In spite of the decline, however, Chesapwake 
Bay io 1949 pave up more oysters than anv 
other body of water in the United States, 

Virtually all of Marvlaned’s ovster bed< are 
owned by the State and are open to public 
fishing, 

*See “A Maryland Pilgrimage,” by Gilbert Groave- 
not, NaTMNat Grocnaraic Macarree, February, 1927. 
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col tw thrive in the mild climate, An owner  reeion, sau), “Heaven and earth never agreed 
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evieazue, Machipongo, Navawadox, Others taking care. 
ite Whirmesiyl When | asked the location of \ics. Busch tnsisted | stay for 9 boked-<had 
an La&th-century estate, Wharton; | was.told cinner, Hickorv-emoked flavor of piping-hot 
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for shortening, gave the combread its hickory: 
wind) taste. 

When Mr. Busch mentioned the “provin- 
ciilism af the Raster Shore, | ushel him 
to explain. This was o term | had heard 
applied to the people here before, 

“Seli-culhcient, reaisting chine. set an the it 
wavs. [ guess we'd coll it,” he replied. “Hut 
they are wonderiul people, good trends, good 
neihtners. 

Mrs. Busch sat ‘she heard many expres- 
sions unfamiliar to her, Ata funernl a native 


remarked to ber, “it's a bad go, tent i” 
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Cith wirow the Bas 
Wheo a house is dusty, it is “ashy”: a 
barnyard if of “pound”: pine needles are 
‘shatters; sheets and pillowcases not prope 
erly Liundered are “deadhitted’” liking 

The next dav 1 met National Geographic 
Stall photographer Robert FF. Sisson at Enst- 
ville, Vitginia, seal of Northampton County 
We spent hotre:in the tory red-brick couri- 
hoyse, delving into some of the oldest con- 
lindons ecunty cour recond4s in the United 
Sintes, They date from 1632. 

We were looking particularly for the North 
ampton Protest. ‘This document, tated March 
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Several hetore the Milerims et 
at Pivmoulh Reck, 1) ttn went trom Lames: 
town to the Eastern Shure to 
aliworks. “They settherl 
licen fo reek, south ft thn 
Bestde this same creek, John Cust 
his estate, Arlington, The hese ts 
there, but the ton of his crandson, Col 
Castis TV. still stinmds. protected] by an 
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chive wetheitw ds 
Hay heiigreve canta a railway for overhitil 
Traditional tales about the colonel and he 
marital troubles tell of tite wher no word 
wis spoken between him and his wife, But 
fhiz eccentric (other-in-aw. of Woirtha ban 
(later, Altres, Goeoree Washington) fad 
the last word 


shore reacts: 


cre 

The inscription on his tot 
Aged 71 years and Vet Livd 
bit Seven Years which was the space of time 
He Kept a Batcheléers house at Arlington on 
the Eastern Shoar of Virginia 

[ was oiieed by an additional stntement 
‘This inscription put oon this Tomb was by 
he own MPosive Cirder.” 

In 1608, when Capt. Johan Smith rel his 
Luncl of 14 men explired Chesapeake Bay in 
‘two tunnes barthen,”” thes 
hiacl Never seen hetler heh nite 
Inpny place.” Thew tried 
catching: them with a frving pan, but “found 
ito bod instrument to entch fish with.” * 

By rod ond reel, bewever,.a world’s record 
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102:pound cotia (serezcont fish) was cing 
oli Cape Charlies, Virginia, in 193 
rod-and-réel channel bass catch, § 


Was. made off this. same port, September 
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speak of the eastern 

wris of thelr Peninsula as ‘sea- 
havesite.” Oh seneicde, from mar 
Tow witers-of Chincitengue Bay, come Tamed 


Chincoteague oysters 


Eastern Shore folk 
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side ane 


Pantilior to sea-Tood gourmets are Chetry- 
stone tlams on the half shell. A tiv inlet 
Chemrystone, oorth of Cape 
(harles; js supposed to have given the clam 
its name. I heard this story on the Eastern 
Shore, but the U.S. Fish and Wiktilife Service 
cays Cherrystone is a trade name denoting 


cee ot the chum, 
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Most of Delmarva Peninsula js a part of 


the Atlantic Coastal Main af the United States, 


the cmerosd portion of the continental shell, 

Ledlogically speaking, the land is new—a 
riere 55 million years young. During these 
vears the land rose from the sen and fell again 
at Jesst half a dozen tines. At the time of 
the last submergence, the oceon olvanced 
across the continental shelf to a point far 
weet of the present shore line, and the Suscque- 
hina River found its way seaward through 
the Virginia capes.* 

When the region finally eank to Its present 
position, the testless 4eo took possession of 
the lower Susquehanna: River Valley and trans- 
formed it inta Chesapeake Bay. 

During these geologic duckings, avers of 
sand, silt, clay, and gravel were deposited, 
So new is the land, however, that the material 
hos met vet had time to turn to solid rock. 

“Been plowing for 20 years and haven't 
struck a rock vet,” one Worvester County, 
Maryland, farmer told me. 

Proximity: to the ecein promotes a long 
growing season. ranging from 1845 days in 
the northern section to 220 in the south, An 
tary spring and pars soil, permitting easy 
underground! draingge, hasten maturity of 
vegetables and fruits (pages $79, 395, 390). 

They warn a newcomer to the Peninsula 
when he sets out seed not to leave his fingers 
too long in the ground or they'll sprout! 

The day I visited the John A. Dulany 
frozen food plant at Exmore, Virgiria, spinach 
wat being prepared for freezing. 

Hive machines shook it free from dirt and 
frat sour grass and other weeds. The greens 
were whshel five times to remove erit, 

In gigantic pressure cookers called “hlanch- 
ers, the spinach was precooked two minutes 
it 212° F, A conveyor helt moved the leafy 
vegetables along to the sorting ible, where 
girls removed stems ane cut out blemishes. 


A Medley of Early Architecture 
In the spring many of Marylancl’s pre-Revo- 
lutionuty homes ate open to the public. The 
twelfth annual pilerimage wos in full swing 
when T reached the Eastern Shore. Sponanred 


bv the: Federated Garden Chibs of Maryland, 


the tour included same 50 homes, 

Rivets of the Eastern Shore were its high- 
wavs it early days: so colonists, English 
planters, built homes near the water, Cutting 
inte the lewel lund, rivers hove created a fan- 
tastic number of narrow necks Oh almost 
every neck there is a house, 

Architectural designs varv., Kent Fart 
Manor, in Queen Annes County, represents 
the small W7th-century one-and-a-half-story 
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house. The “telescopic? type, each unit 
stmuiller than the other, is Kent County's 
Hinchingham. Characteristic of the five-part 
house, described locally as “big, house: litthe 
house, colonnades, and kitchen,” is Georgian 
colonial Wye House. on Wye River. 

Salisbury’s location near the center of the 
Peninsula makes it the metropolis of the East- 
ern Shore, ‘The city is the converging point of 
two main Peninsula highways, east-west U, S. 
50 itm north-south U.S. 15, 

Those whe have business within an apProxi- 
tutte 50-mile radius of Salisbury make its 
130-room modern hotel ther headuarters, It 
is also a popular stopover for motorists using 
the New York-Miami Ocean Highway: 

T was stirtled ot first when ‘the desk clerk 
told me that the hotel hada *‘shoresthe-bath” 
cistom, Tn provide everyone with a private 
buth for at Teast part of his visit, each guest 
may have a. room with hath for two consecu- 
tive nights only. Practi: ally every day is mov- 
ing day. One week T was shifted three times! 

Chickens Plicked by Rubber Fingers 

Within the past 25) veurs, the raising of 
broilers on Delmirva has jumped from a 
mere 1,000 birds in T9274 to 135) million in 
1949, one-fourth the total of the United States, 

Salisbury’s large poultrvstressing plant can 
house 42,000 chickens, [ think they were-all 
there the day | owas, Trucks leaded with 
crates of chickens were backed opta the 
receiving-room platform, — Amid squawking 
and flapping of their wings, 7] shouted, “How 
tnany chickens tan you handle in a dav?" 

“About 30,000," the plant superintendent 
shouted back. “Lt takes about a half-hour 
to unto 3,000," 

“hickens are kept fram one to four dats 
before being dressed, to colm their frayed 
nerves and to fatten them with o special mash. 

I follawed the whole dressing process, from 
throat slitting to the beheaded, denuded, ewis- 
cerated broiler. Attached by the feel to over- 
heacl comvevors, the birds were dippect autor 
matically in a tunk of scolding water, then 
drawn throwh mechanic#l feather removers: 
Thin rubber fingers of machines revolving it 
high speed beat off feathers. 

“Miler a dip in hot wax, chickens were im- 
mersed ina tub ef col) water, When the 
hardened wax coal was termoved. feathers 


which machines missed were embedded in it. 


Recently the Wicomico County Free Li- 
brary. In Salishttry, @oquired o bookmobile. 
Traveling 3,000 miles the first five-wnel-a-hulf 

*See “Town the Susquehanna by Comoe” bv 


Ralph Gray, Sarkis Geojnarmc Manage Jule. 
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“Delmarva.” Gift of the Sea 


months, it distributed some 7,000 hooks among 
rural schools and stations. 

The library on wheels ls popular with tural 
folk. “Book truck” they callit. A’ former's 
wife remarked, “Siw we can see what we 
are paying. taxed for.” 

T journeved with the bookmobile to Tyis- 
kim, Bivalye, and Nanticoke, fishing villages, 
Fusiness was slow that spring morming. Farm- 
ers were plowing, Others, ordinarily on hand 
ta) preet the bookmobile, were shucking 
Oysters. 

L wandered over to o dock at Tyaskin, on 
the Nanticoke River, Beside his dog sat a 
shoreman mending a wouwlen bisketlike affatr, 
aheut the shape of a cucumber but larger. 
He explained it was an eel trap, with a plug 
atone end and a harrow opening at the other, 

His wat a typical shoreman's face, weath- 
ered by vears of wind and sin. His deep- 
blue eyes crinkled at the corners when he 
equinted at me under the bright sunlight. 


Chesapeake Bay Retriever, Native 

“Isn't your deg a Chesapeake Bay re- 
triever?” | asked, 

“Yup.” he nedded, “And her is a good one, 
tan. Her is a better retriever than either of 
the twoomales T had afore her, Wen you 
can tarry a mite, [ll tell vou o story. Set 
on yonder kez.” | 

He had just bought the dog and was bring- 
Ing ber hote in his: boat across Nanticoke 
Kiver one cold November day, Suddenty, out 
che jumped and started awimming away, He 
whistled and called, but on she went. pad- 
dling through iey waters. After a halfshour, 
when he was realy to give up, back she 
came with a duck between her jaws! 

“Danged fen DT oweren't proud of her,” he 
niised, “Her was-nothing bul a puppy, and 
her bocl never see no duck afore!” 

The Chesapeake Bay retriever is Americu’s 
only native Sporting dog.” No authentic 
record of its origin exists, Generally accepted 
Ingen? is that the breed originated from two 
puppies, Canton and Sailor, abourd an Enwlish 
brig bound from Newfoundland and wrecked 
off the Maryland coast in 1807. 

T struck up conversutions with scores of 
shoremen and found, invariably, that if lust- 
ness ot hand didn’t require full. attention, 
they'd spin vorns as long ae Td listen, 

Some 30 miles-east of Salisbury is Mary- 
land's ohly ocean port amd largest seashore 
resart, Cheean City, Bolt ono barely quarter- 
mile-wie sandy strip, Ocean City is separate! 
from the rest of Marvland by o narrow acm 
at the tip of Sinepuxent Bay 
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I'd always been curious about the chang- 
ing width of the beach at Ocean City. My 
mother visited there when she was a girl and 
told mé about its wie beach. But when we 
spent a week ot the resertin 1924, there was 


hardly any beach at all. Now here it. was 


hack again, a wide as she had described! it. 

An official of the Army Engineers’ Beach 
Eresion Board explained that wave actin, 
wishing beach material away, probably ac- 
counted for the narrow beach of 1924. The 
hurricane of 1935 cut an inlet south of the 
hiardwalk. Jetties were built to protect this 
inlet, which now gives entry from the ocean 
tu commensal fishing trawlers, ‘The jetthes 
Interrupt wave movement, giving the wire 
beach hack to the resort. | 

Tales of Berlin, Maryland, and of the 
Exstero Shore are old ones to me. In this 
town, birthplace of Stephen Decatur, Ameri- 
can naval her, myomaternal grandfather was 
born, Although Grandfather left Herlin 
When he was young, an elderly doctor spoke 
of hin as if he'd seen him yesterday, 

T talked with distant relatives of mine, 
who used a vernacular familiar to me since 
childhood, A poorly done piece of sewing 
looks as if it bad been “sewed with a hot 
necitle wd burning thread," 

From Berlin T drove southwest to Cristeld, 
The toad through the State forest to Poco- 
moke City is one of the most deserted on 
the Eastern Shore. Monotenows “thimpety- 
thimping” af tines over tar strips, glaring 
sun in eves, a balmy breeze, and no sign of 
life forced me to sing to keep awake. 

Salty Savor af Crisheld 

At Cristield, tracks of the Pennsylvania 
Rallroad run down the middle of South Main 
Street to the water's edge, The water front. 
with scores of avster-shucking an crab-pick- 
Ing hoses, ovster cdredgers, skinjncks and 
bugeves at anchor, crab flowts, and mounds 
af ovster shells, gives Cricheld jts salty savor. 

As T walked down to one of the crob-pick- 
Ing houses, it was difficult to realize thar the 


firm ground beneath te was man-made—man- 


nuide. that is. with the aid of millions of 
bushels of aveter shells. 

[ watched! white-capped and white-uproned 
Negro women, seated wit stainless-steel tables. 
pick cribrvest from bright-red hard-shelled 
crabs, Thev were softly htmming a spiritual 
to the rhythmic “tap-scrape” of knives (page 
395}. 

Over at the crab pound, *peeler™ eral day 
jostling one another, shedding their shells in 

"Sor “Fiell Dor in Acton.” bw Freeman Llevel. 
SATWNAL Grumariin Macaring, Jateary, 1997 
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At Creel] 7 met Lem Ward and his 
brother Steve, two old-timers who hand-carve 
atid hainil-patnt where duck decoys: 

ltirections for Toh 1 
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always ended im [he Sourne 
store, 
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canned veretables, Counters were piled high 
with woods, from candy and chewme tlobacen 
to bobby pins and rm. Around a 
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vel Protestant Episcopal Church. A. tablet 
commemorates the adoption here in 1780 of 
the title, *Protestint Episcopal Church" of 
the United States, as distinguished from the 
Church of Enghond. 

North of town [ passed the rolling campus 
of Washington College, first in Maryland to 
receive a charter and oniy one to bear George 
Washington's name with his personal consent, 

From Chestertown T headed east across the 
Peninsula, leaving narrower transverse rons 
for the brow! Du Pont dual highway. So 
wide fs this famous boulevard that exceeding 
the speed limit is net only a temptation but 
a fact. Here was the only time T ever caw 
anvene tha hurry on Delmaren. 

When T asked a Deliwarean why. east-weal 
roads: in his State weren't as wide as the Du 
Pont Boulevard, he grinned and replied, 'Be- 
GSE no One wonts to get out of Delaware!" 

T found it difficult to drive anywhere on the 
Peningula, purthoularly on lack roads, without 
imost hitting many kinds of birds, Del- 
Marva is in the Atlantic flyway, land bird and 
witerfow! migrition route, Bombay Huck 
Nationnl Wildlife Refuge, some 14.000 acres 
of marshlaned along Delaware Bay, offers bed 
and beard to migratory geese and ducks. 

By placing fresh-water pools within the 
mirstianis, the refuge has attracted shovellers 
im gadwolls, species of duck, te nest near 
Atlantic tidewater, Particularly unusual is 
this nesting record for the gactwall, which 
normally makes its home in the north-central 
States and central Canada. 

Nearly half of Delaware's 297,000 people 
live in Wilotington, st the head of the TPenin- 
sulla. Although referred to as the northern 
pateway to the Peninsula, sumehiw this ens 
mopolitan intdustrinl city seems far removed 
from. agricultural Delmarva. 

Between Wilmington and New Castle, near 
Farnhurst, a sign marks the proposed approach 
to the new Delaware Memorial Bridge, ta link 
Delaware and New Jersey) shores, 

New Clstle Preserves Its Heritage 

Th the average motorist driving north on 
U.S. 13, New Castle, Delaware, means: only 
the placete catch the ferry to Pennsville, New 
Jersey. Hecouse the highway liy-passes the 
quaint olf town, motorists miss seeing al gem 
oof surviving. colintal architectute. 

Unlike restored Williamsburg, Virginia, 
many of New Castle's hors, reStrving same 
[30 years of architectural Americana, are 
owned and lived in ly town merchants, linw- 

"Sor "Restneation of Cojonial Willlaesbure.” tw 


Wo ALR, Goodwin, Natioxar Gaonnarie Mapartre, 
April, 1937, 
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vers, and doctors. The “lHved in” look of 
these colonial homes, with none of the stiffness 
of so many exhibit houses, gives old New 
Castle its individual charm. 

The third Saturday in May each year. New 
Castle turn hack pages of history, dresses in 
colonial costumes, and opens its lovely old 
homes and buildings to visitors (page 384), 

Wher 0 arrived, “William Peon" and town 
criers, in knee breeches, white stockings, and 
silver-uckled shoes, were strolling past the 
old Court House, seatof New Castle County 
courts for two centuries. Long lines of visitors 
were wating to lunch in the courtroom, where 
representatives of Lord Baltimore and Wil 
liam Penn struggled for Delaware territory, 

On an autumn dav in 1682, Penn first set 
foot on American soil here. From the Duke 
of Vork’s agents he received the town and 


Jand within a L-mile circle. 


With £.500 other people I watched folk 
dances on the green lnid out by Peter Stay- 
vesant when New Castle was Dutch. 

As T looked down Packet Alley to the river, 
it towk little imagination for me to visualize 


stagecoaches rumbling down this lane, cartv- 


ing famous men of their day—Daniel Webster, 
Henry Clay, Sam Houston, and others—to: 
heard packet beats for Philadelphia. 

Proud of its heritage, New Castle plans fur- 
ther preservation where necessary, A. recent 
survey. made by Williamsburg and Wilning- 
ton architects, revealed that, so carefully has 
Sew Castle preserve] its buildines, some 70 
percent need littl alteration, 

They Love Their Land 

Traveling up and down this historic Penin- 
sila, rambling hack amd forth from) bayside 
tn seaside, [ wus struck, as others have been, 
ly the intensity with which its people lowe 
their land, To Delawareans, Marylan¢lers, 
andl Virginians alike on Delinarva, there just 
Ent any other place that can compare. 

As T headed toward Washington, | shared 
i littl of their feeling. T was sorry to leave 
this wind-swept Lind with its quiet villages, 
peaceful rivers, and easygoing wav. of Ife. 
The Eastern Shore, which had lured sa many 
“foreners to buy oof to buill their homes 
on its shores, had ottce more cast its spell. 

Leaving Delmarva hy Matapeake Ferry, T 
ished the pilot what he would do when the 
Hay bridge: was built. He smiled. | 

“Tt wont make no difference to me. ma'am. 
cause Pm retirin’ soon te the lest spot in 
this whole wide world to live—ihe Eastern 
Shore, Got a place where I'm goin’ to seqile 
down toa little fishin’ amd a litdle farmin’ 
and let the rest of the world go by!” 
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Mapping the Unknown Universe 


By FF. Bareows Cor,tox 


| GHT was fast blotting out the land- 
| scape on the lonely summit of 6,000- 


4 foot Palomar Mountain, today’s most 


famous outpost for exploring the Universe.” 


Only a ghostly wraith of light still hung 
in the western. sky, 

Standing beside me in the silent darkness, 
astronomer Albert G, Wilson was scanning 
the starry heavens with a practical eve, 

“What's vour first target for tonight?” 
L asked. 

“That putch of sky just east of the bow! 
of the Big Dipper,” he said, pointing almost 
straight overheail, “As soon as the twilight's 
Zone, we can eet to werk, The wind has 
died, amd there's no haze, Tonight should 
civ us good humtine!" 

Mapping the Universe 

We soun would be embarking on a night 
of exploring into the Unknown, deep into 
oller space, on one of the greatest projects 
of discovery in the history of sstronomy. 

This project is the making of the most 
stupendous map ever put together—oa map. of 
the Universe. Not all the Universe will be 
included, of cotirse, for man may never be 
thle to explore it oll, but the map will show 
many times more of it than ever has been 
known before. 

Made with telescopic photographs, the mip 
will show for the first time almost all the 
heavenly bolies that exist in three-fourths of 
the sky. out to an average distance of 27.000 
lillian Wittiat tiles from the Earth. Ut will 
pick up objects so faint that their light takes 
300 million vears or more to reach us. And 
it will point the way for astronomers to ex- 
plore still ferther out into the even more 
remote reeks bevond. 


Survey Probes Unexplored Arenas 


Ancient aod baffling riddles of astronomy 
will came nearer solution through new things 
the map will show. How bie is the Universe? 
Does it have a boundary somewhere, or is: it 
minite in Sige? Te it expanding like an ex- 
ploding bomb; or contracting, of just stand- 
me stil? How al when did it come into 
existence? Is the whole Universe constructed 
like the small isolated samples thot astron- 
amers have explored so far? 

The making of this map, known as the 
National Geographic Societe-Palomar Observ- 
atory Sky Survey, is a joint undertaking of 
your Society and the California Institute of 
Technology. 


Until now, telescopes: could photograph no 
more than a tiny patch of sky at a time, so 
that only small scattered samples of Creation 


hove been explored out to great distances 


These samples have covered but one percent 
of the total area of the sky. But the Sky 
Survey will reach for out all over the heavens, 
covering vast areas previously unexplored, 

Formerly, it was like trying to visualize the 
entire bottom of the ocean from. a few widely 
space! deep-sea soundings. The Sky Survev 
is equivalent to finding a Way to see down 
through the water everywhere and chart uc- 
curately the whale ocean floor, 

That night on Palomar we could see dimly 
on a nearhy ridge the silvery dome of the 
faniows new 200-inch Hale telescope, which 


can pick up objects so far away: their light 


takes o billion vears to reach us (pp. 40829), 
“Rig Schmidt” New Kind of Telescope 
But we ourselves would be working with 

the "Bie Eye's” less-publicized but powerful 

wriner, the “Big Schmidt,” :an amazing new 
kind of telescope destined to equal i not 

surpass the fume of the 200-inch (page 404). 
This ts the telescope that is mapping the 

Universe, [ft i memed for ifs inventor, 

Bernhard Schmidt, an eccentric German genius 

who devised a new system of optics of great 

heneht not onke to astronomy byt to tele 

vision and K-ray work (page 417), 

Actually the Eig Schmidt telescope ie a 
wide-angle cameron. Tt is doing something 
that has been impossible until pow—taking 
photographs of very large areas of the sky 
which are clearcaind sharp all over. Where the 
Big Eye of the 200-inch “sees: far,” the Big 
Schinidt “sees wide.” Although ft can pene- 
Lrate out into space only about one-third as 
fur asthe 200-inch, it can cover ona single 
pee ae 500 times as great un wrea of the 

PAVERS, 

In only four years the Big Schmidt will 
photograph oll the sky visible from Palomar, 
three-quarters of all the heavens. For. the 
200-inch telescope to do this job would take 
5.000 years! 

The night sky 15 being photographed sys- 
lematically in 93S sections on [4- hy 14-inch 
Plates. All the pictures will be publihed in 
agreat Sky Atlas of 20 volumes. which [resi- 
dent Lee A. Dubridge of Cal Tech says will 
be “on astronomical Bible for 100 years.” 

As we stood there in the darkness, the 
familiar Earth seemed unreal and far away. 
Above us the blazing stars; set like diamonds 
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‘Two Giant “Eyes” Gaze from Palomoer’s Top inte the Uncharted Depths of Space 
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in the black dome of the sky, seemed to bring 
verv close the Universe that stretched way 
all around ws, out through the cold, awful 
depths of space." 





The Vast, Lonely Lomwerse 


Palomar's 200-inch teles He can revit cilt 
lo oxplore a spherical section wf this Lniverse 
an oolossa| that liht, traveling 140,000 miles 
a second. takes twu bilhion veare to cri i 


(STOnOmers Mesure it with a ginnt vardstick. 


the light-year, the distance light travels in a 
year, Which is nearly six million million miles, 
Scattered far and wide through this vid, 
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Power plant, slope. nad Water tink: 


ie J00-Ineh Ale telenwoe, which cag phicte- 


tom? lainbar thom whe tatntest etar the honwn eve 
make the Sky Survey, dim the smadilog come wh Ube fis 
Wo the Cheercalery ate wt the belt. 


hike lonely pmhinds in a limitless ocean, there 
are estimuted to be more than 100. million 
Iremeniinis formationé of siairs, dust, ane pas, 
Called nehidne, or goles. Alony af ube 
are fat and round like o watch or coin, with 
wins sMrialing out as from a Fourth-of- July 
piowheel, Some are globular or dval (pn. 410). 

Une of these svsterns= is-whot we call the 
Milky Way Galoxy—aour home in space. Like 
countless other galaxies, tt i round fn (lat, 
WIL cutward-spiraling pinwheel arms. In it 
wre perhaps 5,000 million stars, including all 
“Ace aT the Universe,” fw -F. Barrows 
Callao, MATIN AL Givcmire Madina. Tubs 
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Explorers of the Universe Study Sew Heavenly Bodies Revealed by the Sky Survey 


Rel | ila peectort Taken will } nie mua I telescope in the fre wear of ifs m Pasting HM Le th 
ire @zamined bw four of the wetronomers taking part in thé project, Deft to neht: Militon LL. Histiason 
baluecin TF. Hubb. Walter Beeld inl Buoidolal Wlinkowski Ai) ore fy tite Lia i beth Palomar anil 
Mount Wileon Obeerratort Fort riclt fe late Dr, anita FE. Hole. prince mover in the building 
fw lirnmnat feiner lel i | fh oben hi | 

= ' 1 | 5 

thea we can seein the sky. andl great chowrls Chat nivht «on Padlemer the astroncmne 
ol lied ane gas (nage 405) were ateMl to #0 searching ont trem this lithe 

, 4, Fa i ne - ae " i a) 5 

About two-thirds of the wav from the ceoter obscure Pari deep inside (he Shuiky Vay, 
fo the sim of this creat disk of stars & A throweh mand bevored our newhhoring stars, (at 
vellowish star whith is the Sun. Our tiny =o pcress: the reaches ol spac 
Earth circles pound this star, and at the sum sa ae ; 
F ‘ | ree Todas * Pelescopes Are (lomeras 

time motes an through apace with the oralax 1 : 

7 t E ——a : | ae ‘ ooh a Fh 
is a whole. which is: slowly toring ke a 4f] astronomers do their exploring toda 
Tait =p | nav Th lire le bnew threvweh thi ay lj l a) i od rig 

Che bright pathway across the sky thal we Y using them os cameras Lone tee 
cmll the Milky Wavy is really the concentrated posure photeeraphs reester the inies. of 
| . 
lierht i 1h tie Stare bie eeen a j iri Tita i eles cpl bearté=: teow Le if TLL LWeek Let 


i t 


the outer rum of thee great wheel Lne Pon eve ewer | atti, 


hut Schmidt Telesecne 


4 : ” 
bry L.criom, i 


| 





Mapping the Unknown Universe 


Already new heavenly bodies of all kines, 


in vist profusion, wre being discovered on the: 


Sky Survey photographs. 
On some single pictures taken with the Big 


Schmidt appear es many as 15,000 to 20,000 


huge gulaxies of stars out in space beyond the 
Milky Way, Each one of these galaxies is an 
isoluted island in the Universe, containing 
hiindreds of millions af stars (page 410), 

Clusters of galaxies, tarély seen until now, 
are showing up on almost all the pictures; 
one plate alone shows 17 chisters, almost as 
many as all previous telescopes bad found. 

Dwarf galaxies, too, containing only a few 
million instead of hundreds of millions of 
stirs, are bemg found in far larger numbers 
than ever hod been oleserved before. 


New “Nemhboars™ of Milky Way 


Two new “neighbors” of the Milky Way 
Galaxy, small elliptical-shaped galaxies, have 
been found on the Schmidt plates. One js 
the amallest galaxy ever found, only 1,300 
light-vears in didmeter, These galaxies, some 
650,000 light-veors from us; are near enough 
an that more than 200 of the brightest stars 
in each of them can be distinguished. 

In our own Milky Way Galaxy the Sky 
Survey pictures fre expected to reveal more of 
the mysterious novae, or exploding stars, 
which suddenly flare up to hundreds of mil- 
lions of times their former brightness in a 
jew hours or days: 

They are called novae (Latin fer “new") 
because old-time ustronomers, seeing them 
snldenly appear where no stor bad been 
noticed before, thought they were new stars, 
Supermovae ore os much bs 10,000 times 
brighter than ordinary novae. 

In the Milky Way, ton, the Survey is reveal- 
ings huge glowing elouds of was, and is record: 
ing for the firat time, all on one picture, the 
over-all extent of gigantic dark clouds of dust 
iim! gas that are so big they formerly coulil 
be photographed only piecemeal. 

New members Of the solar system, the little 
asteroids, of subplanets. that circle around 
the Sun, are being picked up by the score. 

Astronomers used to think these asteroids 
might be fragments of an old planet that once 
followed an orbit between Mare ancl Jupiter, 
and later broke up, because most ef them 
circled the Sun between these two plonets. 
But now, with asteroids showing up all over 
the solar system, this iden may have to be 
changed, [natead, merhrnpis. these little bodies 
may be debris feft over from some ancient 
eataclvem in which the planets were created, 
or old comets that have lost their tails. 

Two new comets have been found by the 


specd like a pigaintic snap tubtile. 
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Survey, one of which speeds in near the Sun 
nul out again into space ot a circuit that 
lakes only two-and-a-thind vears. The other 
if now maving toward the Sun, aod will come 
closest to it in January, 1951, 


Trail Blazer for the 200-jnch 


Alreatiy, too, the Big Schmidt is performing 
its intended task as trait blazer for the 200- 
Inch telescope, piinting the way for the Big 
Eve to explore still farther aut. | 

Until now, the 20-inch and other big tele- 
scopes could only grope more or less blindly 
out into space, ‘hoping to pick up distant 
galaxies here and there, But the Schmitt's 
wide-angle pictures are showing the Big Eve 
where to look (pages 414, 415). 

Though the most distant wailaxies that the 
Big Schmidt con pick up barely show as [ult 
pricks on the photographs, their exact puosi- 
tions in the sky can be determined. Then the 
hig telescope cin be tramed on them withaut 
delay, to photograph them on a larger scale, 

Already the 2@0-inch telescope ts photo- 
eruphing such newly found galaxies as a Step 
tuward solving one great pukzle of the Uni- 
verse—whether it is expanding ot breakneck 
Distant 
talasies found in the past all show the famous 
“red shift,” a reddening of their light which 
indicates they are rushing away from the 
Earth and from each other at almost unbeliev- 
thle velocity, thousands of miles per second, 
like the fragments of a bursting bomb, 

Is this happening everywhere in the Uni- 


werse? Are all the galaxies speeding outward, 


of ure some sanding still, or ewen rushing back 
toward us? Now the astronomers expect to 
find the answer, for on the Survey pictures 
they can select distant galaxies distributed 
uniformly ll ower the sky ond see if all of 
them show the telltale red-shift, 


Exploring in Spare and Time 


Where to search still farther aut in space, 
for galaxies tow faint to be registered by the 
Schmidt telescope, will be indicated indirectly 
by the Survey pictures, Where the photo- 
craphs show galaxies to be concentrated out 
ns for os the Schmidt con penetrate, the 
chances are good that the bigger telescopes 
will find even fainter ones beyond. And the 
clearest “windows” in the sky also will be re- 
vealed, areas where no clouds of dust or gas 
obscure the view, 

Watching the Hig Schmidt and the Bie Eve 
in action through the Jong night hours, wry 
sense the drama aod quiet excitement and 
marvel at the precision that goes into the ex- 
ploraticon of the sky. 
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Rusette Nebula Is a Huge Shiming Cloud of Dust and Gas in the Milky Way 
Part of jie ficht cores from etiums in the cloud which glow from the beat of near-bv stom, ft is 
rilecte light from ehare in te wicimil' Sine aelroiters think such Ceudd} be foe VME Laer from 
ardiuhil i ul coftied if [he remlm 1 stor thal lave cheindesrated! Thi mi jaet | Ps) hehtavVent 
irom the Furth weed 20 Hehtevrnre ln itareter, Tt & bocited in the ocomtelintion of Mohoorron the Liner. 
suite star is-the bullseve, The driving gears. wp Teht fri the dictanl bewiies oul Uhre 
thi le gt ro othe tf le Seo ri ec ij its Loree ii SI ee 
ent perfect, so now and then jt drifts off a The only sounds. were the humming of the 
Little Wie rf ili 4 hve im fale Clot eit ow lelescoyn a driving Twili spiel Wit i lick fi, 
he cross hairs. We correct cut aim by press Harrington s correcting bultons. An wceca 
ce one ot these electric buttons. “That re- sional rumble overhead told ws the big dome 
Hien the telescome, which brings the Puce wee turning mutomatically ta keep its open 
tot back auto posetion. fA I Tine With The mone helescope, Stent 
lon t you get a cnck in your Tech motth-- titted wn sotoe trithwi ite 
ing the guide star all the time?’ | asked Sucdenty on alarm bell startled me. “One 
Yes he laughed, “practically every night! omimite to po.” said joe. Exactiv on. the 
| ive rn rx) eLitr bn 45 THTTUehes. Ne Siatig ae imac he clic an Lanier shutter 
ii Fi hy sc tion of i i ‘ky [x nhotogray hed 
mm two plates, one sensitive to red light, the 


Lieu Turns Automatieolly s ' 
Dime burns ; aie her tio Dhe Ret stars stand out on the 


love flipped off all the lights ond fteplbal,  fec-sonsilive lates, fl blue siars are more 


“hay When, Harrington gined hiseve to lhe =o prominent on the blae (page 400 


rolling eeolece, clicked fis correcting but- Riel stars wre comparatively cool: blue star 
ions onthe oT Witt, On ralled “When: In- re hot, some of (hem @& score of times 


._ 


Sie hy Jive STULL pate npen the ahutter of the hot as the Sun. Comparing the brightness of 


téelescope-camera, and the plate bean soaking. <tars shown on both plates revels their colot 
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Which fees an indication of their tem- 
perature, and this in turn is an impor 
tant clue to their bte ister 

Red lieht flao = penetrites ether 
through the dark clouds of dust and 
ms that hide or dim the tight ol man 


sar in the Milky Wary. helping to 
reve] what lies concealed behind these 





rigantic curbains, 
Big Eve Takes oa Long Look 


mext night | watched the 2)-inch Bie 
Eye turn its more powerful fase on some 
far-olf polunies thal the Bie Schmid 
had discover! only a few nights before. 
[yr, Milton L, Hirnason, veteran ex- 
plurer af the Universe, showeal me a 
Cluster of pin-point dots on a phote- 
prioh taken bv the Bie Schiodt- (page 
407) LCnder a maginiving elas Lhe 
quuines were slightly luxe which 
snawed) they were galaxies far off om 
space and not stars near by, which hav 
hard, sharp images 

Humasen was to trephotograph these 
galaxies on ad larger scale, then Later 
wou lel photogmiph the spectrom of thew 
Heat. Tt thie sheet the feed shift. | peers 
$05). tt would iIniiicate the pulaxics 
Were rishi why mio STE | ut so tet- 
ri spice, 

These galaxies were so far oway that 
their light, arriving of Palomar that 
nicht. had started on its journey throueh 
space Jit mu ico VeCibFs before, It had 
been speeding foward Earth since the 
Folereoic Age, lone belore the human 
race or even the higher-animals existe 
since the tinw when the first fehes were 
rvolving if Bnclent sess 

Phe pictures Humason would take 
woul! show those galaxies as they were 
m thal looe-ieiint past. What they an 
hike Loewy ne one cau kor Pertuape 
by now they hive sped baltions of tlies 
more off into space; perhaps they ore 
speeding back toward ws grain; possibly 
they have changed their forms entirely, 


or eren nea hopter exiet at all, 


Observer Rides m Telescope 





= z In the small Open elevator we rode 
| co up the inside of the curving dome to its 
Down ts Bedtime for Astronomers very top, 12 stories above the pround 
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ippears Ly tie bist ALtninomeds take photoprapl eee L RE @ MOUSE In : le Mot ' an 
(hrouhaut clear tights escent wha the Muon bi: shinknw, 2 l2-Inch gun. Here he sits hour afters 


i L E r i ney io 1 = a ol Z i pee be hes oe 
ence its nhl bogs Ue pite Nour i a Trampel Seal, Warchning t hie 








“nch Telescope is Corelully Checked for Flows 


} ' =a Fr 
CSI | t iy | L SLE bl Loi 
= | i ae Tit E f i he PA | | PLA ry | 
ii i j | by | | i i | e 
cli i: J 
i=l sare Conn st ly ake: ] iF | 
l | Let wt Lwwel | hd | F fers ri 
7 a T 
if Wl Lf | ij] tio bi 7 | Latee | | LI RE {i 
a = i 
Puids 1] at [ia] ot {a f li rij arial | Fil 
| 
7 a a | ee Pera Wali Pevisler woe ii ra | tan 
| wel i ne fl 1 iba Petar Chee Wai. 
Fini 
I i i i: hb 1 = 
Laweestign We \lars Leys 
Ch 
7 wa 
ci] Pid 1 COTE Hi Leith Scr Pe Wo | 
_ i be " ' 
ae I i i i, L tf = 7] | | {iT i) hee 
| 
| Hi if ih pis 10a | i i 1 re | i] 1 Tel 
- a rT PL irae | | | 
: 
rt im [i reitso¢ rviry ire woe rej i 
| Li i, 
Wa Tesr= Lines like AlD rf the Alona 
: 
Com | a had | 
i i 1! 
il Toe Well, a@ ttm wi he tele] Patent 
5 1 
Lith) @ ili i iT L mf wipe Lorri T rat. | 
| a 
Luin cer | es fw i | Me ETE These] Act 
7 r 1 
il Lr il mm heneched) Terr ues (1 
ry i | Li “ “1 | 
eer id | Lan be LIVeC Leh if i i 


a 











This Pieture and Opposite One Shenww How 








a 
* =a 
a | s 
I i 
= 
. o . 
* i: 
o 
ey 
* » 
- 
=! : 7 - 
ee . 
i i * «= 
mt ‘= 
~ 4 i 
rd 
| 
a = 
a 


i] i nev 1 itu 
FI 


Cone: Nebula Resembles o Gomer Leaving Wake of Hlack [ust 


LrcA rlmerct tin thr Tiall #8 ire ati Uta VoL yi i Toade with 
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lihited) by store behisie 


eel ronomers Cou seen undisturhedl scor linch Lnen SP rel Lie allemoon develon 
daytime. Hut they revkoned without ing plates exposed the night before, making 
- windy ckers notes. and doing chore Alter ain early clinner 
: | they pick up their lunchhoxes and are back at 
“So Holidays for Astronomers arain liv dark Wieles off fot 

Chese birds decided that a gol place them come not on Sundaes or holiavs, but 
sinre neorre: was: in holes In the fine mby when the seem & poor 
copper roal, and that mourning was the ileal Latronumers spend only a few lives at a 
tine ta drill the holes. For weeks the weatv tUme on the mountain, then réturn to a normal 
stranomers tried futiely to sleep under the schedule of work in otices and labiratories 
ctemly tattoo overhead, until) finally they re down in Fosodena, studying the results of their 


placed the Copper with Composition cshincles. Inet observations aml planning for the mex! 


and the nove ceased In ‘the monastery’s lounge and dining roum 
Sleeping until noon, the astronomers get up when they aren't working, they chietly talk 
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When the Lesson Is Astronomy, Polomar Pupils Should Know All the Answers! 


Age [Prt ee! Lent Sdtne Lothtir fF prininest in th milan lisstoom, almost im thi Pe) 

of the Schmidt and 2POOineh elesooyx Chiltern of the Obsereatane's resident staff nich oct farrmact 

Lit it Phar Ce Ln Live PF Thom any town Friwoard tine Lot ff State tare thine. becits juij 
ay uy ie | ri | AEP A ba | Liab bay | | ith Lie fi itu Peacel 


. . ro. = = om © fi a ol . == 7 " ro | fc] a ri * rt a 
PALO LEE OTT But In spare time they liver San Dero County's well-naved aru] 
= = ] i T } | t F 1 
fend science Recton, Muieaaie etective vrided “Highway to the Stare.” tourists by 


StOTLeS. Amd! Loe’ NATHMISAL (roo RAnriuiic. Lhe thiusaiheds swum ono to Paloniar on wrel 





Palomar Alountain, 6,138 feet high, is- a eT 
lol of ereen pastures and plegsant winds SOW ath! then peome disnlay weird ileus 
above the arid lands below. Culifornia earth. of what the big telescomes are all about. 
Vugke scarcely budge its solid granite bulk, | overheard one man telling hts friends 
extencing 25 miles dawn into the Earth, ene that the 20-inch dome was painted «five 
AES Wy It Wk CADEED DOr an ODSEryotor colt HM Ceuh) be seen fron Mors Myre 
lis nane, meaning AoveCot ri neeon Hill tole nm Piscepati sk whether we ve seen 
i, Woe given by Spanish setilers, who men on Mars, fying saticers, life on the Moun 
found it teeming with baned-tailed pieeons or the tates ul Heaven 1 oreacter diowen im 
in . 7 Las Atweles tol hs conmgreratian we heel 
Visitors Flock to Palomas : a ' i grid 
Bp ee Lied i DR SQUAT e® OE Heine siren 
Today pretty little cottages nestle amone for the Earth, but were afraid io anneunce ti 
the inlescopes with oll modern conveniences because we dito't know what it was!' 
nchiding television, Here live thi Peer moet Cine visitor Lie astronomers reeret they con 
shai af astronomers’ astistunts, technicians, not have is shy old Bernhard Schmuli [hey 
amd other works In winter thev huve hee would like ta show. hon the wold wee thev are 
Eaten as long-as a week by .- foot snows. 30 faking of the ideg that came to him cooly a 


i? oh F - | | Try | aa me ‘5 8 q . : 4 is ; - i 
0 aL On POO ES gaWeys Kept on and, iéw years Oriore be died m 1¥od (page 415), 


Mapping the Unknown Universe 


The story of the Bie Schmidt telescope, 
even of the Sky Survey itself, one might say, 
hewat, with a small bay mbbing the bottom 
of a broken bottle in a saucer of fine <a in 
an obscure Estonian istand village im the Bal- 
tic Sea, some 60 years ago. 

With these ingredients young Bernharil 
Schinidt was grinding o lens for a Camera 
made from a cigar box, and getting interested 
in the science of optics, The son of a German 
father and o Swedish mother, the bow had first 
been: interested im explosives, but a crude 
homenade bomb blew off one of bis arms, 
This accident was fortunate for science, for 


it turned young Schmidt's attention to the 


less dangerous business of experim 
cameras, lenses, and mirrors, 
Salving an Ancient Problem 

Schmitt settled 
mirrors for astronomical telesropes, An. ec- 
centric, solitary figure, he always worked in 
formal costume of cutaway cont and stripe 
trousers, chain-smoking big cigars. He dis- 
liked regular hours, but finally consented to 
tike a job with the Hambarg Observatory 
at Berpedort because ihe director would per- 
mit him to work pretty much as he pleased. 

For years he struggled to solve o problem 
that had plugued astronomers ever since they 
slatted photographing the heavens. In their 
pictures only the center was clear and sharp; 
images of slars outward toward the edge were 
distorted because of unavoidable defects in 
the way hight is reflected from the mirror dnto 
the photographic plate. 

In 1929, while Schmidt was an the way 
to the Philippines to observe on eclipse of the 
Sun, the solution dawned upon him Cater he 
built a small telescope on the new (nvoedled, 
trained i upon a distant cometery, and invited 
his friend, Dr. Walter Baade, now on Palo 
mars staf, to take » look. 

“Can, you read the names on the tomb- 
stones?" Schmidt asked, 

“Vee was BHaade’s elated reply, “but [can 
ser only one thing—ihe optics are absolutely 
Toarvelous! 

Schmitt's system provides a thin glass cor- 
rectmg lens in the upper end of the telescope, 
through which the light of celestial lwwlies 
passes before it falls upon. the mirror at the 
lower cod (pave 419). ‘This lens has n nse in 
the center, dips down into a concave hollow 
All uroiind, then rises ogain at the edge. Light 
ruyvs passing through the lens are bent-in such 
away that when they fall upon the mirrer they 
ore teflected onto the photowraphie plate ‘in 
perfect focus all over its suriace. 

The mirror is ground into a spherical curve, 


in Germany, grinding 


4t7 


rather than the parabolic curve used in most 
telescopes, and the photagraphic plate is bent 
inte the same spherical carve as that of the 
mirror. This helps produce photographs that 
fover. 2 wile urea and are clear and shary) all 
the way out to the edge. 

U.S, astronemers saw at once that Schmidt 
had solved o long-vexing problem. The first 
Schmidt telescope put into professional use 
wae an P8-inch constructed for Palomar in 
the Cal Tech shop at Pasadena, The phe- 
nomena! success of this instrument inspired 
the construction of a still larger one, the 48- 
inch, which woul act as an auxiliary for the 

200-inch Hale, 

Today's Hig Schmidt, with «a 49-inch lens 
placed in front of a 72-inch mirror, not only 
“sees wide” but can gather enough light to 
pick up very distunt bodies as well, an ideal 
combination for mapping the heavens. lis 
spec of F2.5 takes it extremely fast. 

Schinidt’s svstem is also wed tockey in pre. 
jection-type television sets to mike all possible 
use of the available light in forming a clear 
image on laree screens, 

Some of the N-tay machines used in mass 
tuberculosis surveys employ the Schmidt sys- 
tet to preduce clear photographs on srl 
film, teplacing expensive large glass plates, 
Though other scientists came close to develop- 
ing the optical system designed by Schmidt, 
none carried it quite as near perfection as he. 

Plates Kept in Special Vault 

More precious even than the Big Schmidt 
itself will be the 1.870 class plates on which 
it is-recording the map of the Universe. 

In a vault three stories belww ground, bias 
neath a building that is proof against fire 
and earthquike, an the campus of California 
Institute of Technology, the priceless plates 
will be carefully guarded. As un extra pre= 
caution, a set of duplicate positives will be 
male, also on glass. 

Positives on film will be made as well, and 
from these in turn will be made negative 
prints, showing the heavenly bodies as dark 
images against a light-eray backercund. As- 
tronomers prefer such prints for study, because 
the size and brightness of objects can be meas: 
ured more accurately when they are dark an 
i light field. 

Negative prints like these will be used for 
the actual pages of the Sky Atlas containing 
all the pictures taken in the Sky Survey. If 
engravings were used to reproduce the Survey 
pices mich of thelr fine detail would be 
a} 

Most of the actual discoveries in the Sky 
Survey are made not an Palomar itself but 
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Dhelicite phetoneters measute the brightness 
images, a clue te ther distances atid tem 
peratiires mensured in 
hundred-thausandths of 


sre gi] imnees Te 
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AT] this will provide a far better unmler- 
standing beth of bow our own Afilky Way 
Galaxy is put together and of the structure 
ithe great Universe of outer galaxies beyond 

li we could travel oul ace 


i : [ 
into space and 


The Milky Way like a 


wheel aroused a eres 


tratec| that they would show as o hig right 


traolpsy revolwe 


t 
t hols ot a Cnet 


a 
Thal a 


Ditch in the Sey a they were not biden froth 
our view by o heavy curtain of dark dust pnd 
fas Chis: Put the Sky Survey may reveal 
riits in this curtain through which parts wal 


the “hub can be photographed and «tudes 
VA hy nt how often co stors explode Les 
11) i ne it~ 


Haring up into a vastly greater bright- 


mee § ir Les | 


| a 
1 eri i 


Te we TT 


Slipping the Unknown 


Lookmgd down the Big Sebmidt’s Thropt Shows Arrangement of Ite Lens 
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Do stare explode more often in some 
types of galoxies than others?) What is the 
condition of a raplades? “Phe 
Sky Survey Will help answer these questions, 


ness. f 





tior before j 


Calves to Star Explosions 


About two doen exploding Stars show up 
every Vear to our nearest netehteor spiral 
ralixy, Lndromeda nebula, Wheat 
of anova s flare-up may be a troe explosion 
ol the star, or perhape a nuclear chain reaction 
like that in the atomic bomb. 

Hereafter, when astronomers spot a now 
they can feter back to the Survey photographs 
und see Whol the star wus like: lefore it blew 
up. The pictures will reveal its original color, 


aati ae 


temperitite, cil brightoess, which muy. fur- 
nish clues to the cause of the cataclysm, 
Stany 25 million galaxies. or nebulae, are 
sciltered through outer space within ring of 
the! Fie. Schmitt s EVE it is ectimated hy por. 
Edwin Ef, Hubble, who has studded them) for 
25 years (page 
He thinks the Xiee may go through a 
nrocess cf evolution, from mo wlolular mass. of 
fas to an cval formation, then: into the fmt 
SUIrH shape, Wh stirs wopesring. in Umem, at 
list becoming an imerular oiiss of stare ane 
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Enouweh sumples of all Einds of paulasies 
should show up on the Survey plates to imei- 
cate whether this theory is correct, or whether 


420 


the galaxies begin and enc their lives in some 
other way. 

“We'll see in the Survey pictures 4 far more 
complete and accurate sample of the Universe 
than ever has been available before,” Dr. 
Hubble told me, “It will give os a far 
sounder basis on which to judge what the rest 
of the Universe is ke, But, of course, if the 
Universe is infinite | in sixe, even this sample 
will be insignificant," 


CGulaxtea May Deeresse Far Out 

There's some indicntion, Dr. Hubble says. 
that the number of anlaxies begins to drop 
off at a distance of about 500 million light- 
years from the Earth, judging from pictures 
previously taken with the 100-inch telescope 
al Palomar’s sister observatory Mount Wilsan, 
near Pasacena. . 

That may mean the Universe ts finite, or 
limited in size; or merely that the number 
of galaxies decresses at one point, then in- 
creases again farther out. The 200-inch tele. 
sh penetrating twice as far as the 100- 
should give the answer. 

Some scientists believe al) the matter in the 
Universe once wits concentrated in a huge pri- 
mordial “atom,” which exploded into frag- 
ments consisting af the millions af ery Lorie 
that wesee today still flving off into space. 

Another theory is that the explosion filled 
all space with gas and dust, which gradually 
fondensed to form the galaxies, and that the 
stars were formed in turn by further conden- 


sition of the gus within each railixy, i process 


still going on.* 

The only real evidence that the Universe 
is expanding Is the red shift of light from the 
outer galaxies, According (to the lawa of 
physics, this means the galaxies are rushing 
away; vet it's possible, savs Dr. Hubble, that 
the red shift in this case is caused by some 
law of Nature unknown ty us aml means 
something the entirely. 

“Why is all this important? Why shuidy 
astronomy, why map the Universe, when moat 
of it is.30 infinitely far removed from homan 
afiairs?" I acked Dr. Ira S, Bowen, «lirector 


* For additional artices om nstrommy, se “Na- 
T?oSNAL Chonnam SARA Cumuliive. 
11940" especially “Heavens Atdies,”” by Casmalel 


AH. Menzel, July, 1945, 


Tneex, 
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of both Palomar and Mount Wilson Observa- 
tories (pape 414), 

“Well,” he said, “I might ask you, why 
study geography? Astronomy is rely an 
extension of geagraphy. Exploring the Earth, 
people were never Satisfied until they found 
what lay over the next hill. Now that man 
has charted most of the surface of his awn 
planet. he wants to know what Wes beyond, 
out in space. Curiosity will never let him 
rest until he solves the riddles of the Universe. 

“How old is the Universe and how cid it 
begin? People used to think our own Earth 
had existed only a few thousand years, Now 
we know that it and the rest of Creation date 
back two or three billion vears, How it al! 
began is still a mystery, but maybe sometime 
we'll get at least part of the answer, and 
mapping the sky will help. 


Man's Place in the Universe 


“Man's place in the Wniverse is another 
riddle, The ancients believed that the Earth 
was the center of everything, with the Sun 
and stars revolving around jt, Then it was 
found that the Earth and other planets re- 
yolyved around the Sun. Next we discovered 
that the stars were much farther away than 
anyone had realized, and cur herizons ex- 
panded again. 

oir only whout 25 veare ago, most as 
tronomers thought that the outer gulaxies 
were comparatively small objects inside the 
Milky Way. But with the biz new: telescopes 
we found that these galaxies were of enormatis 
size, ws hig a4 the Milky Way itself, and were 


scattered cut through space al distances no 


one had ever imagined. 

“Each step seemingly has further reduced 
man’s relative importance in the universal 
schente of things, but svill his mind can reach 
qut-and at least partially explore and under- 
sland the iounensity aroune him.” 

Sot all astronomers are religious mem: vet 
when the Palomar Observatory wos dedicated, 
the program bore on its final page those well- 
known words from the Eighth Psalm 

When PF consider thy heavund, the work of thy 
fingers, the moon and the stars, which thoy hast 


urtainert : 
What te-man, that tivey art-mindiul of him? . . . 
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‘THUFALAS WW. Bite NEA 
Seetretineh. Beadle hqoatapaie 
a i 


“THE INCREASE AND 


To carry out the ire win l bt one Protech 
kL fet PE age, at veaaal Crereegpr iapatanr See be por be 
Vetes this Magutinr neihils, AU pecenpte ore invettel 
hi The Magaine ilent of nape directly ta ptomore 
grugraplic mre leelge. 

Articles: ami phintegraghe ore deslenl Fort inwterial 
The Magazine docs, greeria femuorration fb mode. 


in aahditinn fa the eelbtrial jared jellcieagersayatele arp 
emnetently helrg male, The Sochete lias aque 
than pod scieictife eapeshitinis, ave of witli required 
peace of field paatk te acukeve their obpectives, 


‘the Society's netuble expeditions hirer poached hack 
Lhe bioric horueone aft the auutiiwerstort obbed Shanes 
ion pea meurly eight oevtaries before Colombe 
c thee Atbaniie dating tf ruil. of thr _ 
communal dwellings ja thor region, The Society® te 
eure aol area thor bo paried hivtirlane far 
Lire handled yearn 

In Mesicon, The Soemety oneal thee Saqutteonian. [natite- 
flats Jitary 1 fig. deconarrerd the oldest work i imi 

im Chee ripe A gator whieh we chawe = date. Tlie elal af 
atone ie mgraved ini Mapas chorertess with ih dhiaa whibedy 
mrss November aa Bo. qntniem Corian), te 
antedates bey aod yeate anidtiing berreraiwe dated} in 
Arretiog, wmiul reveuld bo porret ceneer of marty Aumericin 
Culture, previidualy unknown, 


ORGANIZED FOR 


DIFFUSION 


Forces Expedition, foam a comp th southern Arasil 


OF GEOGRAPHIC ENOWLEDGE" 
On Noretthber ot, (oa. it a Migit Laer aeerese peirit lye 
Bat thie Sotimal Ge jhe Seceetsaed the 1! BL Agr 
Ait Chee pe le wast’ eur | balloon: Aaupiorrer Ii, aa 
ctiihed oe the well sitdea e record if | facpee bees 
asl it, aint W. Sieve and Cop, Orrll A. Amiens 
t tm = ado rareir bar a Gn ea abet lke tne ta 

reeulis a@l extraordinary wala, 


The raat Geetapliie. Soeeetl’, SL lrmiy, Alt 
iba 
tegropihed! Wiel obeerved the solor eeclipee vl ig, la 
wis: ile weve eapeditiion ef The Society to oliserce o 
fatal ce Qigee of Lhe Bin. 


The Becirty oeopetate with Dr Willan Gerber in 
Jeneee eaplotdlions a! Aerotala ating which o-werld 
resid Gegith, al giheM fie ee at thet, 


The Society granted Psy tok aed ia adelibiinp $74 ana 
wis giken by dedieidical seeorieers, tu tied Generel 
whes tie congressional epogriatiee) bie the pepo 
Wis tisuficees,. acl thee foest al te uit sue bees 


eae: wad 


de ie Tieetet Furrest. of Serie. Mirtiuetun) Terk od oe erties, 


were Deri ated tbe tee Attieelcats peaple. 


One ot the work! s fargeet betetile wed glacial eyeperia 
Maia the polar recive wu diacoveed in Aluuka and 
‘Subse er Bradford Washi wiitle raping dap The 
Sancaete gant ihe Harvard loetituee wt Eaglorauon, tga 


freed Oe a oy 7 ra merrestie Seatr meal meu terete Sram 


stig te day Leute ter On Tomape fee A. 
foe ta Seer. 200, et ot Cates a, LT, eeteiieed] Selp L, Oa. eee eg el farmmagmr a ay 


aingtined #4 Spoke oeip nf ewig pesriied 
Sauces [Sete Ci Main Pager. 


ay 
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A South Sea Autumn Vacation in ¥/ | AA) Ves r at 





















Lake etegeii! janis de) suis bili aati) tiracke witals ... seas will) South Se pee 
| mile le watlt brviped al liiwwa Pe ar Seria ite | eel if =ePrvd pile i fia Lilijetmd iif 
lies...) yoo haye the incorperahhe wacaton rect pe of Howe! You nel oe 
Pee ee ee Pe vee ow eles al Lee ie like Yoo eviere Folk wave 
Odin Polynesia..earl =jorsand poly al Workiki.. , caries, fase, exe euetce ol 
thie Clrrert.. thee enenlelerngr sitheann, Mobeni |, ond eatin thee) Perec) Hlnorbenr, .. i bbe cloearne tiler 
bentyl trope isles atload int eurpplice ees. thee will le centro dbname! tela on 
Tout ticnpere a Areal enesrestany lies link Hawaii with San bron, Lee (oeeles, 
Pio, swith, Vanier Ted cay pie odbe way ber ade the 
ober hy erhoor pound tap lw edhe, Pron Ponmolulu, on the 
elena of Waliv, eloort lhigliie take you 
bio the other maior istoele of the Hewat 
print. Mat, Howe, Kad, Let your 
Deaiel Arndt help von plan te 


Viel heer all od deticlernte cist. 
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Oct. 72 te 29—An ieland king ond 
chiets garbed in brilliant, priveless 
feito cheake-and behets head a 
carina! i mica eprpts, holes, 
Lariteerte aed Herul pal tedetn. lintel 


hi aA ipl wt PUL 
HAWAT! VISITORS HUREAU | 
A noe- profit orpmrdzuitean 


mainline Paik wii Sree by 


THE FEOPLE OF HAWAI 


Howell invited you with 
yeor round charm. Come 


ony fime...come WOW! 





rere Caron builds a ninumert in his mind 
every toe he wilke inte his brand-new! lane. ot 
louke af his fine. thew furniture. The hiecriptben 
on Mir. Corlauneontiment reader “To the must 
valuible fitters oninites | ener epent.” 


Vir. farleon eltiwers evers tire be remen|ere 
hivew msily lie mieht have mies] cut) on those 
He could have been “tow bey” 
He eouwkd have been “nut” toa eallire, He cowld 
hove relied to liMen whe an Agent of one of the 
sont hi Amenca i 1 eT ates explained lave ity Lets 
fully Weak Ale. Clair levity « peri perks iest heeds ties 
reel ly Le! a 


fifleen mintites 


We Cr beet arid mine Th | theese things [retedal_ 
lice Livterpeal eore ful ls fix thie Agent's eiprcrt cxim- 
ithe al Hida iene goveriger. 


Sadi wr lpente fire destriverd | hie Home. Ahr Carlean 
haul thn riwiig Troll hae th ie if dase roel anmiautit tu 
rapide Hyervt hie. 


Pear most valuable hftess minnie may becom: 
Ing sound seon—when vou talk with an Agent 
ofone of the Worth America Gunpanivn, You'll 
get compeleut, straightturwanl advice om all 
POUF Esiramee jorilele ris, 





The man who put up 
a monument 


to 15 minutes 


Yr Il i freer yourself leew Hithe if wil inal 
fe toy the best prutection, tathirel tu veur awn 
needs: Atd yom ll be con lerteal Tey Use: Thocnage lit 
that vier beeeuraricn will lie pilin! bei daggae eal thie 
und mest progressive ompan- 
flib pete pt ie Luge epes 


vilalprmf, ST ripest, 


Dale te an Agent of ot of the North America 
La) es MT, Week wou? 


dramrance Companr of North Amerrea. fourided | Fo2 
it fndopomdence Hall, o fhe oldest American efeck Are 
and rane inarance compuny, fr limda the "“Narth 
4A mers (Crrnpartiies wee nreeht Pie pitilic demon 
for practically ad? tro of Fira, Marine and Camralty 
meine, mciodimg Aufenotiin, Aqadent, Ariaticnn 
and! Erehifity toaurence; Fidelity and Sorety Hondas, 


old ony thrwgh Agente or Arokers. 


ISSURASCE COMPANY OF 


\ORTH AMERICA 


COMPASIES, Ph tlaclodjeletes 


Imrie Company of Noarth Amirire 
trdemmtty lastitonee Company of Moth Asierica 
Pirttodelphia Fite ond Marine Eneurance Company 


Mention the National Geegraphle—Le bbesti fies giani 


























THE NEW WALLACE 
“THIRD DIMENSION BEAUTY” 
PATTERN IN STERLING SILVER 


Dynamic anal the illing ast unfolds rhe 
truc beauties of the mood of adventure 
found in Nature's fascinating syritvals 


ol the se2. 


Fills sculprured in’ Third Dineertision 
Beauty,” the mennaid slhouerre is the 
exact body outline tor this enchanting 


fret rer. 


And deeply down rhe silver sre 

The west ithe occan’s vei 

Gav flora tows in phythune sul 

fice setting for the lovely pearl, 
The majesoe shell, the scrolling wave, 


the delicate spray and the sparkling 
bubbles complete the omaginative ac 
complishinernt, 

“Romance of the Sea” is shown wher 
ever fine sterling silver 1 sold, Also Mr, = = 
Warren's Grande Baroque, Sic Chrigto= by) ‘Sz4 
pher, Grand Colonial, Stradivan and 
Rose Pome. Prices for six-piece place 


mettines: S27.p0 To $37.50. 


7 3 a 


SUPER? (oe WALL ae BY eReeITee 


LACE STERLING 









WInnianM S&S. WARREN 


Crear of “Kienanr of the Sea 





ul other Waliece denier nul p- 
mrcd iv Fulford “I bri- 
i Hn are 7 ir i hy dei © 


iy it LF, j rol afi . FLY he 





f 1} 
Pree | 





mi Park, 
WaALLACTK SILVERSMITHS, WALLISNGFORNK, CONR, 
Sta thks 


Do you count your 


Mss POLES (10 REEF track of how much cof- 


fee they drink, 


[t's because they have an uneasy feeling that 
they ment drink fae poet of thes delacious 
be, Crave. 

For they realize that coffee contains caftzin 
—and that caticin can make some people nery- 


aus onl inmtnbie, keep then awake at nicki, 


Whenever Vou are lense 


tar Liao ™ 
piitcry, seepiess— 
You cuiturally wonder i coffee © the cuuse, 


Should you cul down on the mumber of cups 


you five gach dov? Should you cut it out 
aliogether? Waa to ido? 


ORINK SANKA COFFEE 
REAL COFFEE- 97% GAFFEIN-FREE 


You can fo neht on drinkine the cofice vou 
lowe 50 muichi— just make sure you drink Sanka 
d ofc) [ 


Sunke Colhee 


a caffein-fi asin 
Sanka Coffee won't moke vou pithery—or 


sign i i 5 a ; ih . rai a, 
hoon you awike. | FLEE ceere aoc Wy (i 


‘. " ; 
the caffem haa been taken out 


Mention the National OQengraphic—T: 


daily cups of coffee ? 


to lore, ral possibly i creat deal to ain. 
- ‘= . 






Bul removing the calfein doesn't detract a 
bit from Sanka’s rich, full-bodied flavor, its 
templing aroma. You still get the wonderful 


Liste-Ppoodness—the wonderful sense of <atrs- 


faction aod bracing cheer that anly cotiee can 


eye yer! 


Start drinking Sanka tomorrow, i's real cof- 


lee, allecttee, Brack collee—so you have nothing 


Sanka 


Keal coffee with the worry taken out 
Drink ttand sleep! 
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Preducts of General Foods 


ientihan wei 





Welcome Aboard The New Sunset Limited 


The Sunset Limited, Southern | 
Paciiic ss famous streamliner be matched streneth of their 41 
[ween New Orleans-ond Livs lech structure, (hese trans provide 
Angeles, his just been completely the preater safely and nding ease of 
equipped with new Budd all-stain- Budd railway disc brakes 

tteel cars. There-are [' 


ifteen-car trains, altogether, to pre inipercestibl 
vide daily service from each tet The 
ae The Sunset Limiteds are The 

We And (bey are 2oreeous 7 ht ee Se re 
' — al hid Coomniiiy 4 MOA recent con- 
Infenor tinee mi eclor fram 


t reat iT] to r Th iy Oreress The 1! 


the soft tones of the brooding ve VOU @ new ond compelling 
hg . j i | i i fa i | i | | | i a = = I = r 
cay Phd A LLP be Le ATER Gl fare Cit a | a on [" tne | | ps j = LiT< 


| Pa 1 | i + = | i 
ueseTi LUST thie DranGs ot 


al modem travel hw train. The #udd 
pioneer ranches along the route Company, Piladelphia, Getront. 
the train traverses are burned nell 


mt the leather wall covering in the 


= a 
coheed shop-lMunge tars. [he Sunset 





Limited personiies the southwest. 


Long with the salad. un- 





it’s new—really new! No other dishwasher 





Free-Stonding Model— am fit in 
your existing cabinet epic. 


7wMAGCINE the wonderful canvenwnice of Aerer 
| having to weeb dishes again! 
‘This great new Genern| Electric Automatic 
Diiwhwhater will do the whole job for yvyou— 


can match it! 





Combinetian Model— Automatic dish: 


I 


wieher bulli in with G-E Blectric Sk. 


winhing and drying your dishes as well! With 


miunnv neti GO-F festurce—foatures you've never 


een inne other dishwasher- 


it’s thar bast wore 


in worksaving efficiency sod dependability! 


Just look of all these worksaving, timesaving G-E features 


® Completely Aviomoatic—lust turn 
one simple coiral ! 

® New Preliminory Power Ainia— 
Flintees food jaarticles off dishes 
even before wrehing begins: 

Oo" Soray-fub™" Woiking Actton— 
lets dies, wifver. cl pete 


nnd pois beautifully clean! 


@® Higher Woter Tampersturns— ow 


FREE DEMONSTRATION 
Sem it al your G-E denler's today! 
Leseral lectroio Coomparny, Ae 
Dept. Bridgeport 2, Connecticut, 

Low down poyment! 
Easy terms! 


Cialrowd®? heating ammtk cree 
Lamperniwure [ren Lie jaetant 
methine ntiarte! 


eGrying by Heated Ale — Calrod 
hem tina tottl aes op electrical, 
hooted air for quicker, beltier 
drying! 


@Top Opeaning—Evisy loading, na 
ptooping of bending! 


®Giont Capacity — Helda oentiro 
jay se etes for footy af four! 


® Saven Tou More Then 200 Hours 
nf work every year—Spares you 
tiring work, eaves your hanes fron 
eb ela i heer | 


®Llong-losiing Depordobility — 
Famous -F anise aneuree Vv eri 
long yeu of troublefren duty! 


You con puf your confidence in— 


GENERAL 





7B ELECTRIC 


Monti the National Geegraphic—It identifies you * 








ONLY 4 FRW OF THE MOST POPULA® POINTS SHOWN 


Ss 2048 tested. arteilage 





% P31aM Wealices aiuir 
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Om, GENERAL WRITING SOCIAL CONRESPONDENCE 1A Nve—PoTtING 
cA © 
ee ene ee X 9908 Brod wring 
— tea flamiiedit S. Noo"s - . 
hae MAKING CARBONS os, GREGG SHORTHAND @ , BROAD SCRIPT 






















S . 2556 Fe a ee aay 


i ACCOUNTING 
aa 


% PbS Lipncetael anil cy 


Yaouneea WRITING 


A 22B A State Stl 


AOLO SIGH ATURES 





Remember this point. Whether you write at home, at business, 

or at school—the best fountain pen for you is an Esterbrook. 
That's because an Esterbrook Fountain Pen offers you the 
world’s largest variety of point styles. You select the point that 
suits you best—the point made for your kind of writing—and 

fit it into the barrel yourself, 

In coae of deraage, all point 
stvim are inatantly replace 
ja lube, int ly none wale 
without sending woe jiett bei 
a repair shog ar hack th the 
fattery. All pam: tountere 
all Flanew- Pointe for 


Retail F ound ain 
Pate, We wal Abe 


1 erie egy 
Aegter re Cee 


MATCHED FEN AND PENCIL SETS $4 to $6.50 












age 
This mp reer is CHO in Sinclair's seurch 
forotl, [horoanives the information Simehuie's 
lop production pruners need to direct drill- 


ing acl exploration, 


To the map rodm come reports from 
Sinvliir soouts wid expleration  prurties, 
Hore is recorded the location of every well 
ever drilled in America’ great oll felis... 
vf all Sinclair geophysical and geological 
oirvews ... odo acreage cone! or leased 
by the Company, Estential facts ure plotted 
by spectitlists on three wall maps—mups 99 


large that unrolled andl placed eritl to wnel 


SINCLAIR — 
A Great Name in Oil 


WM cictbot 


the Naelitial Chee 


above 5+ Avenue 


SINCLAIR 





they would exeoeed the leneth of o football 
Hale, Supplementing them is a fle of almerst 


S000 cletatlecl fwd ies: 


In the next (tee vears Smoclair will be en- 
taytod fn an intensive program te increase 
procuction of erucle oil. Phe rm ip room will 
be a particularly busy place durme that 


time—tnother reasm why Sineluir is. . F 
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Bob Hope says... 


ill 
a 


4 ‘346! il 


pe bh pee 


1 
oat 


"Thanks 
LOL 
Ne 


rT 










Fr 
.& ot 
-_ = 


at 
. 













— aa wi as igs a A 


ik is om 





BOB HOPE starring in “FANCY PANTS” 
a Poromgent piiture, Color by Technicoler, 
One of America’s moat famous flying ambassadors, 
Bob kas flown millions of miles in Douglas air- 
planes, soya nothing beats the DC-6 for speed and 
downright fying comfort! 





* New York...London...Purie... Rio... 
Honolulu — wherever in the world vou 
: ees wiint to fly —ithere's a giant, four-engine 
Twice as many” Douglas D6 waiting to serve you. You'll 
find no faster, more luxurious or depend- 
able air liner in the skies today. That's 
why more experienced air travelers — 
people who Anow airplanes —state they 
prefer the D(-6. And every time you step 
aboard a Douglas airplane. you have the 
comforting thought that Douglas has 
built more transpors...which have flown 
more miles of dependable service...than 
ony other aircraft manufacturer in the 
world. Ask your travel or airline office 
for reservations aboard the Douglas DMC-6 
—the blue-ribbon luxury eky Liner on 
leading airlines everywhere! 


experienced air travelers 
sav the Douglas DC-6 
is the luxury fransport 


they like best! 


DOUGLAS AUCRAFT COMPANY, [Ni 
SANTA MONICA, CALDPCEEN & 





TArevrding (0 a recent nation-wide miriey, 


MORE PEOPLE FLY MORE PIACES BY DOUGLAS 


Oo ANNIVERSARY TEAR 
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0 You Use Lots of 











Standard Packawe 
ri) BOT E Ph jute 
1M IMPROVEL? SEAL-THGHT 
ENVELOPES. All neutl; 

wall DP PL Fic] ell 


wihitte, rag 


_s 
Lo ee is ee 
wet ell 


Ary "| mo 
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Deluxe Package 


Ma LETIEW SAERGD tate By 
E14 Sanu 2S MATA ae 
VELOEPES, all in benrter: paper 


1 = al a 
| SnnrnyTy Cire eT ie ee 


aT " 
Lek ES CI 


$00 


Mepnitlon the Natloenal 


if vou are a heavy weer of envelopes for peyine 


by cli kK , DLs rig rae rhsemrient, OFT Wwe 


roll . ’ | ee | 
elu ini chiaireh Hlermlwure, erie itn Frye leper 


Lhe a ee ao | iil ryi= 


Packace (illustrated beluw) 


Vieliyws only — NW wi them the snie tnproved 


f 


Seal: light envelopes asin our Staidard Puekare, 
nnted with vwour tume sod address in rich blue 
Ts 


ig | 
fiat Poy mni|— tial eel Ce Thad! i li iy bile rile 


his you as (he setler. rive? (huily ... $1 Eo 


Loaventient. Piriv, Ane its slew iire 


ht oe 
L Lire, 


lilenwer, UCerlo, 


ler in quantities an hated =pilit-pockige cider 


lyre ‘losin Lot eee ce hire tay [HT 


Hermit with apher, Weer af mod 


tite 
Li. * lif eS ia ti ides i ea Voges to 6 ceeules | 


Z & i 
jeans Selgin 


Fit Pee ey 


We poy the postage. Safie/grjion | 





THE FINE 


STATION ERT 
IN THE 
PLAIN BOR 








THE AMERICAN STATIONERY COMPANY 


a) PARK AVENUE, FED, INDIANA 


eo 


Geogiphie— Te idewtifes pou 


You always wanted a Du Mont. 
Now here they are—bigger, newer, better than ever- 
and at prices that make news! 





The REVERE by Ou Mont 
L7-linch Rectangular Piehure 
Tutee Built-in FA Roles Plug li 


jor Pacord Player, 


HERE COM= THE NEW 





These are Television's 


The TARRYTOWN by Du Mont “i. ritireetts 
l7-lneh Rectangular Pocture Tubs AM-FM Mauka nest USTED * 
3-Spocd Automatic Phonograph Every one of the 


sixteen new Du Monts 
has. the famous 
engineering of the 
laboratories that built 
the first home 
television receivers. 
More than ever, 





a Du Wont is The ARDMORE by Du Mont 
the greatest value 1f-lach Lite-Sire Picture 

Sa Bh Rie Built-ty Fh Radio 

in television. Plug-in for Record Player 


CahiatTth LE Tat) Be SE CRPEST RePEc he [ ] 
Bey with confidence trom your Anthonzed Du Mont dealer : A | 


= j = ——F7 
ride sti, the peated dda. |e eateebar 


Cooynaht (Pio, Aven §. Ou Mast Lobereteries, 2_ Televi Baceleew Devine, Ecat Potersm, fd. J. 
ard ine Gu Moon) Televisign fdeteorr, G15 Modder Avenger, SY. ot, MY: 





5 on the SantaFe 
wise oy im lS 


sige elt 
not uy 
e | iK Non VOU re fone sinew her eC, VOU Want fo big there 
CUTAN THE aber sou airive 
lan to leave 


when vou pila 
You arrive relaxed. refreshed. atca convenient 


Station-nght downtown, close to vour hotel or office. 












Pravel Santa Fe anal vou choose accommodations 
to suit vourcell You Bet privacy as you like ie, ‘You have 
room to roam around when you wantit, Tou enjay 
wotdertul Fred-Harvey meals 


You be the fudee. Go Santa Fe wll the way 
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Colorful New World 


FROM MORNING TELL SIGHT: the coloreof the 
rainbow are all around you—through piles bes. 
A leloe plastic clk wakes vou, aod yan Hip cin 
an Wwoery plastic ligehit swith, You take yO 
clothes [rom a vellow plastic honeer, [lastie 
tooth hbrishes Coa oh colors lor eeery member 
Gl the tamly. Gheerlul decorating scheniwes are 
ethonted by the lesuty af plastic drat pees. 


Theres oe limit te the eolors you ean eet in 





(hese Versatile goalerials! 

But thisas only the start of the plastic story, 
Plastics make better clothing possible. Modern 
lurmihare ane lomnshines owe much to pilasties. 
Much of your food ts packaged in clean, clea 
jisnetins, Plastics adel to the salety, durability, 
and ippearance af many of your electrical 
arp iatsyees, 


These versotile hasic materials are mane 
Prade-murbed [aalacts wi 
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HANG SteLirre Alloys « 


mnie, Orne chemicals ore the ingredients of 
the “unfinished” plastes—called resins. From 
these reeine comet the many different formes of 
plastics wh ee be thc 


I bae juste ple of Union Corbide are leaders in 
tbe perc ae tinny of pilaatio's, resins. aod related 


chemicals. They oles provide hundreds af other 





tiuteriols for the ue of scieoee and industry, 


FREED ff gee unee!il flee fie doer iverire 


abl it BES we Pee Pe eee ee oe! 


ero ribs, aiid Fae’ fig fiid Pruite iV Prada i 
lel er bl ATLA fe ape 2 ere pee 1 fi ; A i 
ae ei rom! tefealiry now Pe 


fi fiaaid F fia Hine lis ra TET. eal a. nail 
PJ re Went Tia irri fi iT | wie d , 


LINron CARBIDE 
ANE CLLR PEL) CO FP Peeve AT SOY 


if RAST JEAD STMEET Tas “kW YORK 17, 8. 4 





Misiones wee [nite dinette 


Me i ae 
LTE hides of 6 6PRETONP ane PRR Am iPecress 


SQ AaTHETI Ula Be Le 


$0 Easy To Get Tor + 
So: Much To Enjoy! . 
Visit the cclor- blazing 
Highlands of North Carolina a . 
un Sepremb wr and Ocrobe Le = 
fumn’s finest show on earth? == ; ‘ai 











Spin along for hundreds of mites over the 
Blue Ridge Parkway apen now to Ashe. 
ville gm mountains lame with blazing 
cOlors. Ride awhile, stop awhile. Hrking and 
bridle trails beckon Snorts Are at their 
exhilarating best, and crisp nights invite 


Hlenty of relaxing sleep 


Write today for your free copy of “Color 
Parade” TOUT guide to nalure of 
ite fost spectacular in North 
__ Caroalina—the friendly 
Vacationiang, “bee, 
below 








Coupon 


AMeme to Fishermen! 
Fishing « goo mn 
the Fall on lve tpi 
Caroljina = coe : 

sl i ole" oa ie en: A 
Department of Contervation and 

Dirvelapment 

Raleigh, North Carolina 


Cala: Pai ade 


Dept, 27 
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NATIONAL CITY BANK 
TRAVELERS CHECKS 

Sont acceptes ici 


Ol cows, Motieral City Bonk Traveler: Checks 
are occeoted,, dike cosh for ong purchose,... in 
thi caouetry af abrond 

Promptly refunded if fost or stolen. Cony 
Lome ona ye 

Cort 752 per S100 
them of yeur see hh 


NATIONAL CITY BANK 
TRAVELERS CHECKS 
BACEED 27 THE WATIGMAL CITY BARE OF BLEW TORE 
ral cee ital Heat ‘Bien sedee snap 
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a superb voyage aheard 
a modern lusury liner—an 
unforgetioble vacation in itself! 
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AMERICA’S WATER WONDERLAND 


Everywhere you cum in Michigan this Full, 
you ll enjoy new colorful sccoes wood new 
Fltasures, Porar-tmmed lakes and figh- 
wavs. cow fratied with brillimne colors: in- 
vite YOU tO telas an! lemurely cruise among 
"Tivere's a varied calendar 
Of Fall and “late vacation” pleasired that 
will please you. To learn wif about Michi- 
fin, send coupon for tree literature today 
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ULTRA-VIOLET BY THE ROOMFUL 


Heat way to get your ultra-violet is out operite bevwuse i doesnt waste ele. 
under the sun, tricity taking het. 

'Wext beat way we want fo tell vou about. Schoolrowms please note, Also offires, 
Everybody needs ultra«viclet for health. dratting roums, loctorics, and homes, 
| ent Fecnal likes ultra-violet for tan: whee. if vou with, vou can mount this 
Moat evervbedy gets too lint. particu. lamp for high-speed Lanning. 

larly with winter coming on, That's our commercial, except this: You 
Sow ato can be different, because our can buy this tube of sunshine right over 


Chemie lave Cite bye with ee the counter, Cir, we: mia ebtain more 
Of an Jnewer, IMMorinatiogn from ot#9, reith Divisio on 


i] > | t 
a = ] Bi a Lt iy : | ‘Tee Wo 
tsa new hind of san lamp: Fluorescent. Eloamaliedal 2 een 


lt’s Jone: ots tubular: it bathes o wide -« . Also except this: It is one more 
orea with cool, low-Jevel but effective exanore pile of othe Inernious eneineermnes 
ultra-Violet, lt doesn t coat fens mnie by inherent tour ered . 2. Yeu (loon be 
to buy and if i Very ifexpensive to SURE... IP Its Weennghose. 


WESTINGHOUSE ELECTRIC CORPORATION «© © « PITTSBURGH « PA, 













14° RECTANGULAR TUBE 


) BLALK-DAYLUTE 
i ELEVISION , 


Huve pictures, big-as life, trae to life’ he 
G-E rectangular i Siig ahe shows all 
the TV camera sees. Simplified con 
trols, built-in antenna, Matched swirl Sy 
hiyured doors, and a master-crafted 
tobinet veneered in hand-rubbed pen 
wine mahogany, Swivel casters 


Cri Tf rut Filey ari Ca F ay Fiat fe Tt iW, Y. 


Gow Cire fre yeaa ’ ponyfldence Fi 


GENERAL & 





MOGEL 1c 


) ELECTRIC 


ae ri 








Hs still Surmmer in SAN DIEGO 


Ser PT trepic quirimer eliys bir- astrograp | : 


get in Son Diego, a. if never 

to heowe ,., bet be flee pour THAR FRO mutate . | 

foinma ita cool, crap Autumn, TO s&COnD, i 
Pea CF Te md, 












Did you miss some fun this summer?... well, 
is waiting for you now in San Diego. Kelax 
Inthe balirny warmch of chis sema-trogic land, 
Or taste the tang of invigorating mountain 
air. Take in the desert, too ... all on one 
vacation, to one place...exciing San Diega, 


Por aad ec pirannre, a ee 
Hip across the Eeorder inn the Land 
cel fonana. five lait Alai Cahier ftaecing 
| Mesicun cutsine and the chmmme of 
pdorcen land. Av pond Prope! agent 


San Diego Sto 


Fill in aad mail te: 54 DIEGO-CALIORNIA CLUA 

io? WW broadway, fox 13)_ fon Peege |, Celifornic 

Plegee eg l) meg eithgut post eo ehligolias -ow demrplica bolder 
ehh sell kelp ip eek ome Callernia ip eee. ere Ping. 
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Fall Round-Up of 


rahi wes: 


ure tn coler-bright awtumn? 


.. Lxpense-Paid Tours: to 


ba reiree bed fel i pai tin big ed ITLEES 


Wherever you wi 


This is the big. travel event af the year! In every one of 
the 448 Stutes and Canal, Grevhoured has rounded wp 
hundreds ond hundreds of Fall trips, tours, and special 


-SCrcpre ey chester hed for paar Prihes ! 


vaca 






There are round-trip bargains to great cities. srl! town 


Pala orounds 


S. Lehi, Spree be 


| Fo | y r 
fant to go, there sa Grevhiund trip 


just for you at the Pall Round-Up of Travel Bargains! 


BARGAINS 


in GROUP TRIPS to 
FALL EVENTS 


They worst Lesa! They re full of tun! : 
Greyhound Charter THpawillkeap =f 
your crowd together... lhe pour 
greup direct ta hotel, convent 


a Piachiaimt, oi anywhere i cloose| 


e TO OG OTSLLL GAMES 
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FREE! “Amozing America” Tour Folder 


Greyhoednd lnformaitien Center, 10 W) Mediaen, Chheage 2, Ill 
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VIRGIN 


Vacationing in Virginia is wonderful in late Summer and 
carly Autumn, Good times galore for any whim or fancy — 
for any vacation bude! Festive post-season holidays at the 
Atlante Shore... vivid Autumn colors Wear through the conn! 
Hive Ridge and Allegheny Mcuntains. Historic shrines... 





s Historic Homes » Fishing, hosing 
in lakes, atreoms, bore ond che tee « 
Lindoariround qmerns ot grandeur * clad Mansions wd lovely Rae den Ru a» Htural wonders. Enloy 


Skyline Drive “on she roof of the all sports —goll, tend, swimming, boating, fishing, hiking 
@arlid” « Famous Naineal Webel 
NHatical Forde! and Natural 
Chimnes « Williamsburg, revetod 
ia Colonial beauir and charm hospitality to make your vacation 4 perfect one. 
* Hesutiiul Shenandouh Valles 


god horseback riding. Or jut lose away in the sun, im crisp, 
tone ar, Wool find loads of fon, scenic beauty and genuine 


ifort ie FR 7 / ajoef Mead tel 
LP AMT MENT CF 
CONSERVATION AND OBVELOPMENT 
Hoon vb, 914 Capi) Stree 
RICHMOND 19, VA, oe 
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FOR TRAVEL FUN IN ’51...PLAN ONE OF 


CANADA'S 10 TOP VACATIONS! # 
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SR a 
| ge eae the railway to Canadas 
10 top vacations 







Next pear for this Fall of Winter) tke one of Canada's 
“t0 Top Vacations!” Visit Jasper National Park 
(ave) god interesting cities incloded in the itiner- 
une: of popular “Maple Leaf" Vacations. Fish, hunt, 
gol, play—che Canadian wavy! Send now for free 
hooklets describing your choice of any of Canae'a's 
1m Fep Paecetons listed below. (1.5, Citizens oeed 


Lid ee ! 


k 1 T aia sing Conecdien Netlane! affiees Im Soatan, 

CANADA'S 10 TOP "MAPLE LEAF’ VACATIONS Etfars, Chicas, Cinelnnust, Detroit, Duleth, 

ke ti Li ts ELT ‘al ie hi HAE! i " 

2. Actoss (Canada, 2, Alaska Cormiee. BK. Berisiah Columbi Trianele Tae}. eal fe ' Photo dalebs P nist oh. 
4. Tavern Cotves and. the Laurentians, 5. Gaspé Meningala and the Saguenay, Forttend, Me, Sun Frapcice, Seutie, 
&. Huiwoon Bay and & intipes. 7. Jasper in the Canadian Rockies, B Eakeo oF 34 i oar. if nen ! ‘i a a 
the Wouds (Minsk). 8. Provinget-byahe-Sea. 10. Ontario Highlands cud Wallieaion, Mew factond 7 


Mention the: National Geographie—tIt tdottifes yoy 





otorola o.&<émr0 


x i. 
(ca* We oe : me 


es a ara 





Wik ti 1 Pee 





Fa A; : oo =a 52995 
An Bathe fe Seton” oF§ rtew f Os 
i 1, opr ed 7 OE cata i ightiy Pigher 


i ! ji I f . a Lid apy i Pape pe Bey iy Te ! 
Proper Mi 6ro nina! Pmeieck ae tn ft Te oe: FEE tet yy Le ity ee ei Lee 


Norman 
Rockwell 


WORDS MOST 
FAMOUS COVER 
ARTIST SATS 





tt 
you ca n be a Eorly Pall is on ide! ya- 
cotion time in Miseourt. 


| ape! 10 es b 
successful artist! Pa ear 


Tt New, you con gel taining by profemloach qvickly, at in igeal... balmy days of 
hone, in yout spore fine, | hows worked with America t 11 miashine rHol nights 


most famout anise te perfect new ond foster methods of 
thowing you our secrets ond short cuts, Cerf sorted today 9 
Write for big ifuatroted brochure. Is FREE! All recemothoro! facil 


Fishing is of ih bent 


Herman Borkwell «© Al Parker = Joo Whilcaoml 
Ban Stobl «= Stew Gebaman & Boer? Fowrcett 
Peter Helckh « Awitia beiggs «© Herold vor Schomidt of fecronabie rotes 
Joho Atherton « Fred budehernt « Albert Darne 


tenuis ARTISTS COURSE 


Amertea'’s 12 most fomows ariiithi thaw you ties ote Gt full wing 
| Geod accomodations 


Come...enjay youruell 
MISSOURI DIVISION OF 


RESOURCES £ DEVELOPMENT ty 
Fhone Me. Age —____. Bent 427-4 jefferson City, Mo 


City, tena, Sete = 


; (Let, Westpert, Gorm SEND FOR FREE BOCK = i | 
; i i aan mend ook aberat Parmewe Arties Crcurse Full ctitobiorel stems inddlic | Ee 
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ROCKET ‘J 
HYDRA-MAT/C/ —— Wdsmobile has bath! 


The famous high-comgresaion 
“Rechel’ Esgise—plos noe 
Didimabie Hydra-Malic Orivn®| 

Try this (hvilling combination af your 


Nearest Oldumobile dealer's! 





DIDSMOBILE 





Desert Senfine!,..lelea color phato« 
graph by J. FF, Orem, San froncisaco, 
inketin Mongment Voalkey, Arrzoene —LUbah, 


How to Clinch a 


ture Classic 


W bier Pail urtel Hilure sel thie: sbi pre fi if 


























pl Hora pts ofclissie interest.a Lei 
comer: mukes it cagier to “oeal-pee 
thier tublest opening, Lett. on Wnpact 
...@a8¥ lo carry and maneuver... 
easy boowsd. to foens atl shoot, ie 
© hoard tomiss witha Leien. Ts harder 
to mateh the outstanding results tts 
famed precision anid versatility assure 


— WM every kanel cil photogra pears k 
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& I. F "1 =F 
r att | 


E, LEITZ, Inc., 


TO4 Hodice St, Sew ford 13), ¥. 
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HOLIDAY... 


Bermucds welcomes you to happy hours loof- 
ing on the softest pink suru. ..awimming in 
the biuest, bie water...8s you enjoy to the 
full her serene. leisurely litle. For all thet 
Bermudas is and-meuns-wiite for the mew 
beautifully. Whustrated 1o-page 
Bermitda booklet, | 3 

The Tkermuia Trade Develriprmertt Boaril, Dap. Bae. | 
0 Fit Ave, Now York 20. N, ¥. 


F lena beni! Go, ae hb Pee, ai yy af AEP ae 
Berinezty becaklet. “RcawUns WELCOME To,” 


IT'S FUN eo fly oulchly ti 
Hlane...0F to enjoy @ leinurely 
Len ba alee ae Your Travel 
Agent will make complete ar- 
rEnqgeremnts Ver your Bermucka vil 
Pil Teo at i COaT Toa you. 
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Mentian the Nailonal eepraphic—li identifies you 


Chive EPictayi ba 
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Vise We. A. 
the matrelog 
Mr. Patterson says: “! was amayed! thal a 
dictuting machine could do su puch, Keall 
l couldn't eet along eithowl my TIMEMASTEI 
Arid trv en What my TIME 


2 ae | a 
MASTER deed for met com do lor any buss 


etary ven pi 


po 
bee ere whi has f rer El itiragrs deer! 


Richt! Meo creer elie LC) rye machine tubes 
et ary Deer Tush pebpabes fie eet More dune in| 
or hiitie® ard At exe cost, Thuot's why. the 
PIME-MASTER [ha 
Claling mechine in histery. 
of the ‘TIME-MASTER is the plaetis 


" i z 
reMr i 


Hivese | yy| 
Al whe bier 
irematient 


aTdihhe tte tii tti, 


reeurt| lie real % a. 


Woith the tfrenctnelt Luere a MU 


DICTAHONE 


Tie TA Oa 


aie | A 
i mh oa 


CORPORATION 


iii f i peal al alll ibe [i beph ane F Pilar hanes 


W.A. PATTERSON 


UNITED AIR LINES PRESIDENT SAYS 


=, "kts a whole new concept of dictation |" 


k ee BY a . . P = 7 ‘4 . 
ATrEnsos = nattit hems a long fist of top exetutives Who have disa 


fonvhicnoe itd rerkalde eoonermy of aetating the 


a === 
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TIME MASTER way, 


ae | ' | 
trevtilelenattie peeqged meni pe ce pal wali fr ane in 


Chit glter LPs rilseguge iit 


Gensel ieee 
| j Fi ae if. 
zimply filed, of throw tetawar’ Amd... ifenerne 


rip clrrp lair Shey 


Awe TE We aM 


ome Lee ae Si 


ordina¢n rotlirist 


Viermotelt clarity and the TIME-MASTER = tiny 
A wera | se 


Fi — = Py I 
ttm: hin TI (fe OF Do sere teariee. 


Lal *¥uour jaag CHithOte Peete 
all | Dietary 


teackizy a TIME-MASTIOR dem- 


and arranee for 


ie 
meh The ae, 


HAT, Pee, (ee 


Send far yaur free 
capy of “Docs Your 
Dicdoting Dote Tou?” 


Te tom biaqiipied ci, Thepil Hii 


10 Leainpius Ave. NY 
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[ witli ike tit hae a free cope ml 
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| Wear False Teeth 


yet my mouth feels 
fresh, clean and cool- 
thanks to Polident!* 


“Every day | soak my plates in a solution of 
Polident and water. My mouth feels clean and 
cool oll the time... and no Denture Breath.” 


Mr. A. G. B., New Milford, Pa, 


Vee know what Mr. means—don t vou! 


[tea wonderful feeling to know that you re Sock ploto or bridge 
fot offending fnends with Denture Breath, dnity—fittern erinutes 
Soak your plates in. Polident every day. Tt’ po Maser nia rce 
L EPO a Our i - _ ik Lat th 1 L | rh _? a cleansing solution gi 
bo easy Gnd quick. And Polident soaks into Folident ond woler, 
every corner and crevice—placea brushing | 
never beems to reach, No Brushing 


Remember—those dental plites of vours 
need the aepecial care of uo oepecial denture 
cleanger. Don't brush them, Soak them in 


Polident (for only about a cent a day) to keep oa | 
them clean and free from Denture Hreath! | 
So get a ean af Polident tomorraw, sure. a rae 


Recommended hy more dentists than any other denture cleanser 





<r SE FALSE TEETH ? 


Amazing New Cream Holds Tighter, 
Longer than anything you've ever 








What a 


Pa, i | " a! | i | a | rei | 
*, +, 1th so hard i me anne tried or dowble your money back 
=_ cat 


fet everything POLI-GRIP 


Mode and guaranteed by POLIDENT 


> FY/ to eat with 
Le ~} loose plates! — 


Mention the National Greographic—Ty thentifiae pou 








To Guard Your Health and Happiness 


Since: 1900, the life expectancy in our country 
has increased to newrly 67 years—a rhe of about 18 
years in less thun half o century. This has been 
acsasioned by many Advances in modical scree, 

Today, the doctor has at his command new diag 
nite technics, improved equipwmertt anal ereater 
hnowledve of the factor affecting peas! health. 
There wall undoubtedly be muiny other advanoce mm 
the future, To get full benefit from these mecical 
develonments people hive only to tik one simple, 
cisy step. cade thei doctors al penodie micrvals, 


Reculiir piysica! dxaminations do more than parc 


ii bet 








wide. acheck of your physrcal cemditim. They give 
the doctor an apportunity to adwine ying abel: your 
rene! healih habits and daily routine. He may ad- 
wiseoon the kinds wd umount af food vou should 
tation What to de to keen your weeht menmal, or 
the types OF acrvities that are Best suited to your 
physeca! condition and particularly to your heart. 


In jdiditeon, the phiverin may beable to dracover 
ani cure conditions which minh enw more 
eortotrs HT allowed! to eo uniineg ted, To help hin piv 
You Complete and thorough check-up, your doctor 
Ta! ide such moder) alds to diagmodit aa these: 
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The Xeray. Tha is cays 
filly valuable-in helpine 
to aenier diseuecs that 
often start within acti 


CUulwitd warning sind. 
Lee of the X-ray cially 
enibirs the physician to 
detect suai con itnans 
ely, when chines for 
ewiital af cure une Besl, 


Metropolitan Life 
Insurance Company 


(a MOTOS, COMO) 


The Hyoroscope. || per 
mits the doctor achoally 
jo wale (fe Tuners 
of (ho dipeaiive syaian, 
Lie heart, lunge pod same 
a) the otherpargans Aste 


“a bE nor nurs bey other 


vets, that dined obers p- 
hon Wan impiriant bel p 
fra ef eerie ba, 


} Mintece Aina e, Siw Vike (N.Y 





The olectocardagraph, 
Phe mitcioryhe the! rate sind 
rhythm of hegre action 
By revealing Turton 
[rote i hecmal pattern, tt 


wives the pbryvaickin infer. 
miiion etd ihe furric- 
jin trig al ihe heurt which 


ofiea.not opherwise ob 


iaihgble. 


Mem aod mea capy oF your 
bovtkle: OSOS “Feeling Tig Tip.” 


Ader 


Sleed taate. These otfer 
valoable cides ta generol 
Piyucal condighon and 
help ileiect <erciin i|l- 
ree. The iy inichodke 
ecrHiieie aril chemical 
andliai- of the blowd, 
Couette of red andl white 
oui, Jind dgionmination 
Of hemdphobin conmtert, 
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Why the robin hops...then STOPS 


\W is SPRINGCIUMES I il Litnge pnaitid. itn fig Wiss 
y Robin berins to show o demded intercut to 
cdiamescuc tilt 


[e's ne trouble at all for her eo fnid a nate. But 
brmging up a family—with a mest. ti. bli and 
mouthe to Teed emuld bea bere hepsrarnis chore 
dis Wit tik 


were ot fot for the Way the newlerw 


er er, Arnel tine paced ears they have 


Watch rola they hon alse vour low 


uf frat “ir Tei thy Ei aid 


They acurte ranilly for 
cantly wt rf [n this ticeF meonvent. the robin is 


ride OY Vell as lookine 


For with their cxtra-sensitive cars, sccordmer 


to mone ernieh Nice iE, eevhiers Cin weeualh beat 
the sekt siquatriines of carthwiems m the eo 
Lind boca bess thiey Col at met 1 OTM Tarr, hey 
iret have ta Itret abit here Rie eet miei 


lint the fede litres LEL Ealit pple Lie? 9 SOP Pro. 


THe VOUNE couple etarting. out to 


Ff ortumite 


ratue o Farmily af, like the rebin pair, thee both have 


qpecial abritoes te help them earn o livang fen 


rhe Hock 


J i] T 
Bur even the best provider meeds, m addinion, 
PEC, BLE Pht fry rlicat Cail Howe; 


while the famuly se agurwine af 


| hist CUnTes CH rhe right kinda of Srna 


and gneupeh of each, Dhirowel g well-balanced in- 


i] 
BUNCE pln, yOu cin guarantee your family a 
Le i HL bed be aks i riit | ef | om Era Vik aT, tk Hl pey4 at. aricl 
iho for the veeinestere—whether of not 


ere fe ott hatid to foot the bills for them 


Ask woe Dpavelers Hee cH birnaker bow eaealy! 


nec 1 POG Can Lie OLE, 


The Travelers insurance Company, The Travelers 
niemnite Lompany, The Trovelers Fire linisur- 
woo foompuny, Che tohorter fjak Fire Insurance 
Compuny, Wartiord 15, Connecticut. Serving the 
insurance public in the United States since 156-4 
unl int (ands since 1, 


Sheaffer's clone provides o 
massive 14K gold point, 
ground for your hand in 1é 
individual writing styles. 


Sheoffer’ i ae 
Sica such Baers flew 





ble Refill Indicator : 


..A BETTER Pen 


Sheaffer's gives you a better pen every inch 
of its length. Compare Sheaffer's with any 
other. Compore for beauty and balance .. . 
precision and performance ... for sheer, clear, 
visible value, Compare, side-by-side, feature 
for feature and you'll never be satisfied with 
anything less than a genuine Sheaffer's! 





fimtroted: Sentinel $15.00, no fed. tax, Others £3.75 up. 





SHEAFFER'S 


WHITE DOT @ OF DOISTIncTicon 





©. 4. GHEAITER PEN CO., FORT MAGE, POW, UL 
PPT GNT PERE. i iH CAAADA: HALTOM, Gat, 
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With Kodachrome Fn 
in your miniature camera 


you get this 


a | ) (23) | A ef your Kodachrome 


pictures... finished os color slides without extra charge 


mode fo order... 


in the reasonably pricod 2% size shown, or in larger sines 







Aimatencs stiticlenty feel ke eaperts when they 
ciseover what wondertul colar pictures they can 
tike with Kodachrome Film in a miniature 
camera—any “miniiture with 7/63 lens or 
letter. Added satisfaction: these superb pietures 


ure so easy to take! 


Fine equipment for less money... 
Avnicl nw h cocleike ae produced CHE iltranind- 
er mintiture comerd with f/445 Lumernizect 
lens selling w the remurkably low price al 
aay 5 iroctinclinver Federal Tax. Ask yvour 
cle lent to bya AA War t hye ferret ei was Aicoclak 
Peony 525 Camera, With it—und Koclastide 
Projector, Model 1A, at $29.50—you're well 
equipped to start your Kodachrome career, 
A lcry oe | K chclinel tel Table 5 rea [artis 
fector, screen, ancl slide chunger combined... 
ancl other Koduk miniuitires ane projectors 
(Master Model dlustratect, 


Eastman Kodak Company, Rochester 4, N. Y. 





Indian Summer 
in Pennsylvania 


Bust of the teservation, and spend Indian 
Summer in Pennsylvania, After the first fronts 
ries ane Dhiweing with coor, Fills are splashed 
WL COTS, Oren, md: pole, 

Here in the vast forests that cover more than 
wil the sale, wou CHA irails 
of the Droqucm and Seneca by dav, bus epannicl 
your nights in good warm beds. 


tht foallisw thi 


eo like to ihe Pennsylvania hills after Laben 
Day. Resorts will be less crowded. Bates well 
he hwer, Pow ll tind lidian Stimmer vuecg- 
tors im the Poconos, Lhe Sullivan Highlands, 
the Hue Rodee Summit areca the Saorthern 
Pier counts Eset hess Adere L oie ec 
Springs, Bedford, Conneaut luike, Erte .. . 


Wellsboro, Ligonier, Bedfond Springs 


YOU LL FIND MORE IN 


ennsylvania 


JAMES i. Dee a ii 
Ge warn de ‘1 
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LA PROVINCE DE 


uébec 





F i LA 
J r F pl 
I r I i i : Lj 
f i J ae : i ult i hw 
1 I i nie F ya } 










* Central Park location " 
S » Continental Comine ) 
* Comfortable, mistyled rooms 
Roles Singke 345.50.5 60 if 






Dewhl= -37 Fo. $2, EH 
Wiite for Booklet “¥™ 


ST. MORITZ 
















OM-THE-PARK 4 
50 Central Park South ff) 
Chorkas G. Toylor, Pre dent | 


5 ia & eels. lich: 


Falebilechest Ll Lee 
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ECRINGTOM BLACE AND FLOWRA AVENLE 


ASA Peta Poise, I 









fis o cheerful note in train travel. |! is even more 
pieasing when combined with the comfort and enjoyment that 


are yours in restful Coaches on Union Pacific's daily 





“CITY OF LOS ANGELES” 
“CITY OF SAN FRANCISCO” “CITY OF PORTLAND” 
Daily between Chicago-the Wes! Coost 
"CITY OF DENVER” ... Daily between Chicago-Denver 
“CITY OF ST. LOUIS” ... Daily between St. Louis-fhe West Coast 
PULLMANS ANG RESERVED SEAT COACHES ON ALL STREAMLINE®S 


Write Unser Foeifir Railroad, Foam 187, Omohe ft, Nebr, 
for fees Coliforia-Pectle Northeart ond: Cofatada booklets. 





Dependable Possenger and Freight Transportation 


HOW TO CHOOSE A FAMILY MONUMENT 


One of life’s important decisions 


Often when we moat choose a monument, 
griel colors our judgments. Chats why Rock of 
Ages bas been so corehil of those who represent 
it. These men know how to help vou, wive you 
Kindly advice and assistance. 

There ma Kock of Ages Authonzed Bealer 
near you — Listed) mm your telephone directory. 
Why net call him today? Let him show you how 
thee SLIT pRaSSLEL EE bewuty of the fine eratite that ta 
Rock of Ages retains its brilliance for generations, 





Every monoment beanoy the Rock of Ages seal is fully backed hy a 
boder gusrante: to you, your heirs or descendants, 





Many thougheiul people choose thetr family monument 
— 2s well as their cemetery lot — before the weed aries, 
Ask-your dealer ot write Rock of Ages, Barre, Vt, for 
“How To Choose a Family Mooumene” =a large illus- 
trated book available without cha rgeoor obligation. 


ROCK ¢ AGES 


BARRE GRANITE FAMILY MONUMENTS 


fefore you choc, compare —iakvour duthoricnl! Deuter 
fy mana you proe! of Pernbrnerer if aerey rinelery, 
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Recommendation for Membership 
IN THE 
NATIONAL GEOGRAPHIC SOCIETY 


"The Membership Dues, Wiiroh Are for the Calendar Year, Inciode 























Subscription to the National Geograpive Magazine 


To the Secretary, National Geographic Society, | 


orteentn ae WW Streets Northwest, Washington 6,0. 0. — : av, Josa 
f nominate ———— t 
Sie hele he MONTE OR 
Occupation en seitees snes ea astute aiesausioesGaciodivatade ear eneickcmeeceteccaes 
(This iniarmation ia “npurtetet dor the peeordal 
Address ee | 








aENT AIMAIE SS 11 BOUMENME | 


See eo for membership in The Society. 




















Name of nominating member 
2) Pa La T 


Address = | 
eo: Amal poeneewalyily Te Cinkte) Staten 34,00: Connin, $3.00; chro, $6.00 Life hfernbarmne, £109.00 1), = | 
itaid Remillanies lio fe pasaize to Satinwal Grnarphin Seciets Kenitgnoe rent eridde ol cuonriineuia 
ree Fliate ond Canceta shold be male by Kew Vark dealy fe inbeenational omer onde 
= | 
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BEFORE you leave 
tor BRITAIN.... 


Pern pine Preaneportatien ood reseren- 
fete dtl maakt yetitiell) combartiohs 
carelrem fre hel, 
® FA TRANSPOATATION feory whee 
In Betboin 
© MOTOR COATH, STEAMER TOURS 
end OTT S6GHTSENING TRIPS. 
@ CHANNEL STEAMERS bal sees B+ ltcrin 
gna lretiod, Biloli eid fhe Gos} inanl 
® HOTEL ciersulives muds hare 
S MILEAGE COUPONS seve upto 37") 
an treaipertotien — Coupoene nat 
ebftgingnie in tie Brofleh fsbea! 
Tymical ef BDEVALUATION 
Saving — A reaviedd aut 
Per ip Ape he eed! pour rey) — 
rramrrctiaa fee aay fa coral 
CONSULT TOUR TEAVEL AGENT or 
ary wthhoe shown belo 
MEW TOOK 20, N.Y... ¥ Rockofeller Pl. 
CHICAGH J, Mi, 29 te, Le Salle Se. 
Los AMGELES 14, CAL, 520 Wr 4rh Sr, 
TORGATO, ONTARIO, 6G? Yarnge ft. 
Paar kiigttottad Utecwliite, write Beat. 23 
of Se, Gere oe Soe, 
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r BRITISH RAILWAYS } 





H,... the life! Exhilarating 
doys of fishing under a warm sn... 
the inviting eroma of o shore dinner 


“Dried Our Basement ... Feasting your eyes.on the breath- 
ae Peo SPaaee ' oking soectocle of T , 
In a Hurry—Electrically !” fuse econ doplioee tethe. ene otal 


“Our Frigtinire Electoc Dehumidifier paufled air. Here's a glorious vocation thats 
§ quaris of water from. the alt the fret) day— yours for the faking... in Ontario, 
cleared ou ee ytiie tom of himidlity 

biel Slop teed mM Ht and mildew," aye Airs. I, i. TRAVEL TIPS 

fuse, Lio A. Grove, kik Pork, UU! 


I. 52 Vaocetiosn Areos 
2. -#1 2,000 iquere mil=s of Floyorou nd 
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1S Touvrrel information Centres 


No measy chemicals, Noe must oF 


fuss, Automatic protection far 


4. FE " ae 
# Gama Basra ia Workshops COAG mrt Shopping 


>. Uiberal Custom Exemptions 
S loundry Reams ® Libraries B 


* Storage Rooms 
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| rll. | ou Tie Vi tr UP es 
Pachumidifer anima mildrew- ONTARIO TRAVEL, 
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Tato Tal. Call yatir Frigid Tarenls 7, Ontavie 
LIT Eadie a | eter Leah iiaey Plecie pend sie free Wuids map 
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lulter — Frigidaire Divi « obewt Ontarig, 


Cremeral Maastirs, 144 Amelia 
Si. Deaton 1, (Mie, 
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Electric Dehumidifier — ta 


TOUR AMERICAN DOLLAR 1 WORTH $1.10 
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SCHOOL-AT-HOME Wase, PET [re erritted ey feria Bini 1 Al ae | i : ' " _ tsp f a - ri 
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Four chili 1d L.otike Ton fe, Cate Bed Fe MMarguarut ee feat ance 
windy plan teed in the Mabey, Pres, Hes 209- o-A, Buena Vieta, Va 55 W. #2 St, New York 18 
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timore, with guidance by 
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Start aoe time, Write far cataloy ive 
abe A ' catalng. Cive |e diar, Ph. E pal ie Gen 6, Culaewiin, Mio. 


jee ai child and school grads 


CALVERT SCHOOL LINDENWOOD COLLEGE’: * fi paunpeerly raimeat By 
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learn hu eimqk | [Ghia Seth 1 
LEM T AI ancyeyes Lith V EMAATION Al, ; : 
MECTHETD . . - aisirkly, eonnite. naturally. Colleges for Men 
eeu oe Kituh reel [yp eslimewtir ural i" ro 
clay ibs FREE hus x ian teat Kew 1 = ‘His rare eet re ere eee eee PENNSYLVANIA MILITARY 
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WILLING WORKER 


ALERT, efficient household servant-ta run 
errands, order supplies, dellyer mossages 
to a large ond growing Het of people. 


OTHER DUTIES: Stand guard for an 
miergency. Bo ready to summon dpetor, 
policd, fire department. Moalce it poecsible for 
Many other people to leep in touch with you, 


PAST, completely trustworthy and willing 
fo merve twenty-four hourw o day, 265 days 
a year. Mo Vacations, No time off, Pay — 
[eas than o cont on howr, 
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Who Could This 
Wonder Worker Be? 


Why, the telephone, of course. Night and 
day this alert, efficient servant is always 
ready to serve you. And the cost is small. 
Even though increases in telephone: rates 
are still needed to catch up with past 
increases in costs, your telephone will 
continue to be a big bargain. Few things 
in all this world give you se much for so 
little as the telephone. 
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